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ADVERTISEMENT.

*J HIS Treatife having been read as

the Guljlonian Lecture at the Theatre

cf the Royal College of Phyficians, the

Author has fubjoined the Addreffes which

it is ufual to make' to the audience be-

fore the beginning and after the end of

the Leclure.

Thefollowing Work is only the phyfioh-

gtcal part of what the author means to lay

kefore the public, Having Jhown in this,

that almoji the whole difference in food

Wfes from its being more or lefs adapted
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to the Jlate of the organs of digefion, and

that only during digefion, he intends in a

fecond -part to Jhow what fpecies of food

are adapted more, or lefs% to the prefent

fate of the fomach, and perhaps the

ether organs of digefion, whatever that

may be*

PROEMIUM.



PROEMIUM.
TJO.GATU tuo, Praefes ornatiflime,

X\. cujus voluntati obfequi femper pro

lege habebo, quorundam e vifceribus fabri-

cam et fundtiones explicare aggredior -

?
die-

turus de organis coctionis, quoque modo

fiat ciborum in fanguinem converfio. Qua?

quum res fit dirficilis et obfeura, cui, ut

par eft, tractanda?, omnino me imparem

ingenue fateor ; oratum te velim, oratos

que itidem vos, auditores plurimum co-

lendi, ut benigni veniam mihi detis, ficubi

hallucinans levioris aliquid momenti pro

argumento adferem, vel dodtrinarn ajiquam,

re&a ratione non fatis fultam et firmatam,

tueri coner, Liceat quoque orare, fi quid

in medium protulero a communi fententia

alien urn, ut ne me exiftimetis vel novitatis

ftudio abreptum, vel amore hypothefeos

A 4 in ftindium
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inftindlum ; quippe qui fola impulfus fim

cupidine materiam hancce ita rimandi, ut

auribus veftris non prorfus, quae dicenda

habeo, indigna viderentttr. Et quanquam
de rebus m;edicis praelegendi haud infuetus

fum, attamen, quum auditores mei nihil

fere nifi tirones funt, ignofcetis, fi reve-

rentia virorum artis medicinalis peritifii-

rnorum impedimento mihi fit, quo minus

apte quam deceat eloquar.

Utar nunc* cum bona veftra venia, folito

eorum more, qui me in hac provincia ante-

ceiTerunt, Anglice vos adpellandi ; quo

more utor libentius, veritus, ex diverfo.

meo linguam Latinam pronunciandi modo,

ne hactenus parum intellettus fim. Idem

fprfitan in noftro ipforum fermone orietur

incommodum ex dialeclo provinciali ; cui

rei quum mederi penes me non eft, veftraa

uti fpero, bonitas condonabit.

EPILOGUS.



EPILOGUS
TJ 0 C qualicunque modo, digniflimc

JLJL Prates, Vofque hujus dodiffimi col-

legii fratres, et Vos auditores omnes, ad-

fignatum mihi munus exfequutus fum ; in

quo fungendo expofui pro virjli, quibus

nititar fundamentis ciborum coclio, quate-

nus fcilicet earn ftabilire et figere valuerunt

magna eorum conata qui ante noftra tern-

pora floruere, ut et majora adhuc molimina

hominum hodiernorum—-ne quid dicam de

mei ipfius tenuioribus conatibus, tarn ftudio

quam obfervatione et experimentis, ut ad

fanitatem humanam res quam maxime con-

ferens penitius, fi id fieri pofiet, intellige-

retur. Si neque ignota vobis neque nova

dixerim, ea tamen qua? ob oculos pofui

in memoriam revocare poterunt, qua? ipfi

dim



olim inveftigaveritis, quorumque felices ef-

fectus' adeo mentibus veflris inolevere, ut

manu quafi vel filo ducant in diasteticis

medicinas partibus. Si denique vos in hifce

talibus erudire aufus effem, id fane futile

fuiffet, et jure merito fummas arrogantia*

veflris omnium fententiis arguerer ; quocirca

excufatum me volo3 quod tantum pretioli

veflri temporis contriverim, prae defideria

aliquid proferendi, quod tritum licet et vul^

gare fit, haud tamen inutile videatur>
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ON T £

DIGESTION OF FOOD*

f IVING beings, both of the vegetable

A-i and animal creation, conftantly ex-

pend fome part of their fluids or folids, or

both, when they are exerting any action, or

performing any function of life. They may

perhaps remain in a dormant ftate for fome

time without lofs. It is necelfary when a

lofs is fuftained, that it mould be fupplied

by the addition of fome new matter and

this new matter is called their food. If

this matter has not the fame qualities

with the matter of the parts of the body

which
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which are loft, then it is evident that it

muft undergo a change, and be converted

into a fubftance, pofleffing the fame quali-

ties, and confequently being of the fame

fpecies with that which was loft.

Without confidering the conftant lofs

which I have ftated, animals, during a cer-

tain period of their lives, are acquiring

new parts, and increafing in bulk ; and

vegetables are continually forming new
parts. It is necefTary, therefore, that food

fhould be employed to fupply matter for

this formation and encreafe.

There are organs in animals for re-

ceiving the food, and retaining it for a

certain length of time before it paries into

the general fyftem of veftels, which we call

the organs of digeftion.

In vegetables, although the food differs

from the folids or fluids that it is to be

formed into, yet it appears to be abforbed

by the ends of the fibres of the roots prin-

cipally,
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cipally, and propelled, by fome organ (up-

lifting there, Immediately into v, ;ene«d.

fyftem of veffels without any previous alte-

ration. Or it may be taken up often by

any other part, as well as the root, and

ferve equally the purpofes of nourim-

ment.

One great diftinction between animals

and vegetables therefore is, that animals

have organs of digeftion, in which od

remains for fome time before it gets into

the general fyftem ; and in vegetables the

food paries directly into the general fyi

without being detained, or fafft: ny

previous alteration.

It is to be prefumed that there is fome

object to be attained by the food being flop-

ped for fome time in the organs of digeftion

of animals. The moll obvious one is^ that

the food undergoes fome chang

In different animals the organs of digef-

tion are various, and therefore it is moil

probable
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probable tbat the changes which take place

in different animals are different. Or that

the mode of life, or fome other accident,

renders a different apparatus neceffary for

this prbcefs*

*There are other fubftances Define the

food which are poured into the cavities of

the organs of digeftion from the veffels of

the animal himfelf, which ferve either for

affixing the change, or enter into the fub-

ftances formed.

Our prefent fubjedr, therefore, divides

itfelf : Firft, into the ftru&ure of the . or-

gans of digeftion in the.human, body. ; The
fubftances which are applied to the food

during the time of the digeftion in the hu-

man body. The ftructure of the organs of

digeftion, and the fubftances applied to the

food in other animals. Tf qualities of

the fubftances to be formed by the digeftion.

The fubftances that are capable of be-

ing digefted ; their qualities -

3 a'.d if fuch

qualities are different from thofe of the

fub~
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kibftances to be formed, we are, laftly, to

coniider the manner by which the peculiar

qualities of the food are to be taken away,

and the qualities of the fubftances to be

formed given to it.

One principal organ of digeftion in the

human body is the ftomach, which I am

now to defcribe.

-It is fhe bufinefs of anatomy to mow
minutely the exterior figure, the internal

ftru&ure, the fituation with regard to the

other parts of the body, the blood vefTels,

the abforbents, the nerves, &c. which fup-

ply the part to be defcribed. But it is not

neeeflary for understanding the functions, or

the difeafes incident to it, that all thele

things fhould be minutely attended to. It

is not,, for e ample of any confequence to

know Lorn hat trunks arteries, which go

into the ftomach, are derived ; fince they

come, like the blood vefTels in the other

parts of .the body, from the neareft larger

arteries, are diftributed, anaftomofe, and ter-

B minate
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miijate in veins, as they do in the body

generally. And the fame thing may be faid

with regard to the nerves, &c.

The ftomach is a kind of fack or bag

with two openings into it. One of thefc

openings is the termination of a tube which

we call the cefophagus, which rifes up

through the thorax, behind the lungs to

the throat, where it is wider, and called

pharynx, and communicates with the

mouth, fo that fubftances put into the

mouth may be forced through the pharynx

and cefophagus into the ftomach, even when

they do not tend to be carried into it by

their own weight. . The mufcles which

force the food into the pharynx, and from

the pharynx through the cefophagus into the

ftomach, it is not at prefent my objecl: to

enquire into.

The ftomach is rather conical than cy^-

lindrical or fpherical. Jt is wider and larger

and bulges more out at that end where the

cefophagus terminates, which termination is

com-
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cemmonly called the upper orifice of the

ftomach or cardia; from this part it ap-

proaches more to a conical form, and ter-

minates in the other orifice, which we call

the pylorus. It is raifed up at this end,

the pylorus being nearly, hut not quite level

with the cardia, fo as that its upper and

lower furfaces form as it were two concen-

tric circles, one on the upper lide, which is

Called the fmall curvature, and one on the

lower or outward and oppofite part of the

ftomach, which is called the great curva-

ture. They are by no means either of them

ofan exact circular form however, or paral-

lel ; but the fmall curvature is more of a

circular form, the large curvature bulging

mere out to the left from the cardia, which

is like a hole opening into a large cavity ;

this cavity contracts by degrees till it termi-

nates in the pylorus. Sections of the fto-

mach made tranfverfely to the curvatures,

are fomething approaching to circles or

ovals.

The flomach is fituated immediately be-

low the diaphragm, the cardia where the

B 2 cefopha-
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cefophagus terminates, being nearly oppo-

site to the middle of the vertebra. From
thence it bulges out to the left fide, the

great curvature coming forward and down-

ward, but more forward the fuller the fto-

mach is. It pafles on to the right fide,

rifing upwards, lb that the pylorus is not

much farther from the diaphragm than the

cardia ; therefore when a man is in an erect

pofture, fubftances muft afcend to pafs

through the pylorus. In a living animal,

if there be nothing in the itomach there is

no cavity >> nor do the fides fall flat upon

one another, as they would do by their own

weight, or by the preflure of the furround-

ing fubftances ; but it contracts fo as to

retain its proper form, and fo as that the

inner furfaces are every where brought into

contact: $ and when any fubftance gets into

it, it diftends and enlarges the whole of it

in equal proportion ;
efpecially if the fub-

ftance be folid or fluid. There is fome

doubt if this be the cafe when vapours are

contained in it, for upon opening living

animals, there is fuch violence done to the

motion
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motion of the interlines, as we mail after-

wards have occafion to notice, that we can-

not quite truft to the appearances of irregu-

larity of contraction that prefent them-

felves. As far as we can judge by our feel-

ing, vapours diftend the ftomach unequally

in fome cafes.

It is to be obferved, that vapour in the

flomach, or indeed in any part of the in-

tefKnal canal, is always a morbid affec-

tion

.

The ftomach con (ills externally of a

membrane, which is derived from the pe-

ritonaeum, which meets nearly at the in-

terior curvature, being joined together by

cellular membrane, and is reflected fo as to

cover the whole flomach. This membrane,

however, coming from both fides, goes oft

at the large curvature, forming the exterior

membranes of the omentum, which con-

nects it with the furrounding parts. The
interior furface is connected by means of

cellular membrane, to a layer of mufcular

B 3 fibres,
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fibres, which run in a longitudinal direc-

tion, that isj from the pylorus towards the

upper orifice, irregularly, and with whitifh

fpaces between them, as if they were ten-

dinous fibres, which are irregular. This

layer is connected with another layer of

mufcular fibres which lies within it ; but

the fibres of this layer run tranfverfely, one

fibre not appearing to go quite round the

ftomach, but rather like fegments of circles

connected with one another, with fome-

thing like tendinous parts. Thofe fibres

of this layer, which are in the great curva-

ture, have their pole, if I may fo fpeak, at

the end of the curvature, where it bulges

out, and not in the cardia. The interior

layer or coat is ftronger apparently than the

outer. Between the external and interniJ

layers, there are two other layers, of about

nearly an inch in breadth, which crofs one

another obliquely at the upper orifice, and

are difperfed upon the fides of the ftomach ;

-and on each fide at the final! extremity

there is a tendinous or ligamentous band

of about a third part of an inch, which

terminates
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terminates in the pylorus. Thefe are fituated

between the external coat, and the outer

layer of mufcular fibres*. On the infide

of the interior mufcular layer there is cel-

lular membrane, which is loofer near the

mufcular fibres, and grows gradually firmer

and thicker, till it forms the bafe of the

interior furface. Anatomifts have com-

monly confidered this as two coats, calling

iit the nervous and villous coat. But as far

as I can judge, it feems to be nothing but

cellular membrane growing thicker and

thicker, until on the infide of the ftomach

it becomes fufficiently firm and clofe to re-

tain the fubftances contained in the cavity

of the ftomach j fo that I mould conceive

that there is* properly (peaking, no fmooth

or fibrous interior coat of the ftomach at all.

Obfervations made with iruxrofcopes are

extremely fubjedt to fallacy from deception

of vifion. On viewing the furface of the

ftomach with magnifiers of different kinds,

and with different lights, and when the fto-

* It is clear that by means of thefe, motion may be
produced in all directions.

B 4 mach
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bach is of different degrees of moifture or

drynefs, the appearances are extremely dif-

ferent. The manner in which I have been

able to get it moil diftind:, was by placing

a fmall portion of the interior part upon a

fmall circular plate of ivory, with the fur-

face outward and in view -

3 this fmall plate

of ivory was fixed in the centre of a circular

plate of glafs, which fitted the ftage of a

compound microfcope, and a filver concave

mirror was applied at the object end of the

microfcope to reflect the light, as ufual in

viewing opake bodies. When the furface

was moderately moid, there appeared a

number of fine thin membranes, crofiing

one another fo as to form a number of irre-

gular cells ; and the furfaces of each of

thefe membranes were covered again by finer

and fmaller membranes again crofiing one

another, fo as to form letfer and fhallower

cells, fo as very much to increafe the inte-

rior furface 5 and this appearance accords

with what is feen by the naked eye, or a

glafs of little magnifying power, and very

much refembles a piece of pumice frone

broken.
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broken*. In thefe cells a number of fmall

white unequal globes were feen lying, but

detached ; nor could there be feen diftin&ly

any glandular appearance.

The ftomach, as we have already faid,

is never flat or flabby but it always retains

its form in the living body, and is applied

to its contents. It is capable of much

greater diftenfion and contraction than

any other cavity in the body. It is always

full however, whether it contains an ounce

or a quart, or any other quantity of any

folid or fluid matter, as I have already ob-

ferved.

The two orifices of the ftomach differ

from one another in this. The celbphagus,

and its opening into the ftomach, are both

of the fame fize, fo that confidering the

cefophagus, there is no contraction at the

* The lamina: which form thefe cells are extremely

vafcular. Some anatomifts have iuppofecl them co-

vered with a fine epidermis ; certainly they are not pe-

netrable, except by veffels in the living body.

cardia

;



card'ia ; but this is not the cafe with the

pylorus, it being contracted more than the

duodenum, as well as narrower than the

end of the flomach. So that if both cavi-

ties, to wit, the flomach and duodenum, are

full, the pylorus would appear like a bole

between them. Round this contracted-, part

there is a particular fet of circular mufcular

fibres, which are diflinct from both the muf-

cular fibres of the flomach and. duodenum.

In the flomach. glands are found, dif-

perfed in the cellular membrane under

the innermofl coat or layer of mufcular

fibres. Thefe glands open by excretory

ducts into the cavity of the flomach ; the

ducts have been demonstrated in the human

body by Mr. Cruickfhank, and other ana-

tomifls.

The glands are fituated principally to-

wards the pylorus.

The flomach is endowed with abforbents

fimilar to the lymphatics, as they arife from

other cavities.

The



The pylorus forms a communication be-?

tween the ftomach and fmall inteftines.

Thefe have been divided into the duode-

num, jejunum, and ilium. Some have

difputed this divifion, and confider the

whole as one tube without any diftinction.

But the duodenum differs very materially

from the jejunum ; the difference between

which and the ilium it is not my prefent

bufinefs to enquire into. It is true that

the precife point cannot be fixed at which

the duodenum terminates, and the jejunum

begins on the infide ; yet this does not

make it proper to confider them both as

one interline. For in like manner, animals

and plants run into one another, fo that it

cannot be determined in fome cafes whether

a living being be a plant or an animal ; yet

neverthelefs it is clear that plants and ani-

mals are totally different from one another.

On the outfide the jejunum is faid to begin

where the mefentery takes its rife.

The duodenum begins at the pylorus,

and turns immediately backwards and down-

wards
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wards for a fhort way, then turns towards

the right kidney, to which it is a little

more or lefs attached, and from thence it

paries before the artery, the vein of the

kidney, and vena cava, afcending gently

from the right to the left, juft before the

aorta and the laft vertebra of the back : it

continues this direction from thence ob-

liquely forward by a flight curvature, which

has been confidered by fome anatomies as

its termination.

The exterior coat of the duodenum is

derived from the peritonaeum ; it does not

however cover the whole of the inteftine,

but the peritonaeum coming from each fide,

does not meet or approach fo near as it does

either in the exterior coat of the ftomach,

or the lower interlines. The back of the

duodenum may therefore be confidered as

without a peritoneal coat, and only co-

vered with cellular membrane. This Itruc-

ture of the duodenum, like the going off of

the peritoneal coat of the ftomach at the

great curvature, gives an opportunity of

greater
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greater diftenfion than can take place in the

lower inteftines. Under this peritonaeal coat

there is cellular membrane which connects

it with the mufcular coats or layers of muf-

cular fibres.

The external mufcular layer is longitudi-

nal, or running in the direction of the intef-

tine j not fo ftrong in proportion to the in-

terior coat or layer, as that of the ftomach

to all appearance $ but Wronger in propor-

tion, than the exterior mufcular coat or layer

of the lower inteftines, is to the interior. It

is not fo firmly connected by the cellular

membrane to the interior layer as in the

fmaller inteftines, but more firmly connected

than the two mufcular coats or layers of the

ftomach. Thefe exterior longitudinal fibres

cannot be traced, fo that one fibre can be

demon ftrated to run the whole length of the

duodenum. Nor do they terminate in any

evident tendon.

The interior coat, or layer of mufcular

fibres, is tranfverfe, going round the intef-

tine, the fibres not always forming a compleat

I circle



[ i8 I , ,

circle like a ring, nor exactly perpendicular

to the line of collimation of the inteftine

;

but they are fometimes fegments ofcircles, or

ovals, or curves, approaching to thefe, rifing

and being loft infenfibly. Under thefe, or

within them, there is cellular membrane.

The interior furface of this inteftine lias

very different appearances when viewed in

a microfcope according to the application

of that inftrument, in many views being

fubject to optical deception. Some part of it

has been defcribed by authors as a prodigious

quantity of fmall tubercules ; this appear-

ance, however, arifes from its being dry,

or viewed with a fide light. Near the py-

lorus, when viewed in the manner I have

already defcribed, it looks very fimilar to

the ftomach, only with fmall ridges which

feem to run longitudinally; With an opake

microfcope, nothing like pores or glands

can be feen in it. Lower down, the furface

appears fomewhat morepolifhed, and tranf-

verfe ridges become more confiderable, till

the appearance of what are called valvule

conniventes, gradually becomes more com-

pleat.

Into
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Into this cavity two large excretory duels

enter about the bottom of the firft curvature;

one, the ductus communis choledochus,

bringing bile from the gall-bladder and liver;

the other, the excretory duel: of the pancreas

;

thefe open together into the duodenum. The

duodenum appears, as well as the ftomach, to

be capable of greater dilatation than the je-

junum or ilium ; for, as we have already ob-

served, in the found flate of the body it is al-

ways contracted fo as to be adapted to its

contents ; or, if there be nothing in it, fo that

its furfaces mall be brought into contact.

The jejunum and ilium differ from one

another in fome points, but not fo much as

from the duodenum, and in circumstances

which are not material to our prefent en-

quiry. They are fituated in, and occupy

the principal part of the abdomen ; where

they are coiled up, or rather hung by a

membrane which we call the mefentery.

It is formed by the peritonaeum coming
from both fides of the abdomen, which
meet at the vertebrae, and are continued on,

(being connected by cellular membrane,

forming
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forming a flattifh membrane) until they

come to the inteftine ; they then divide,

and pafiing round the inteftine, unite at

the back as one membrane without any di-

vifion ; as if a piece of cloth was folded,

and a finger being put into the fold, the

cloth was applied clofe to the finger and

brought together at one fide, and glued

afterwards fo as to make a double fiat piece

of cloth. This membrane is fo formed, as

to occafion the inteftines to make many

volutions in fuch manner, as that fubftances

pafling along them muft fometimes defcend,

and fometimes afcend. Under this there is

a longitudinal coat, or layer of mufcular

fibres, which are extremely fine. , There

is an internal layer, compofed of fibres that

go round the inteftines in the fame manner

as in the duodenum, only that they are

more attached to the exterior coat. Within

this coat is cellular membrane, which

thickens gradually until the interior mem-

brane is formed. This internal membrane

differs greatly from that of the fto-

mach, and firft part of the duodenum, be-

ing a fmooth polimed membrane, which

doubles
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doubles in the diagonal direction of the In-

teftine, and forms folds which hang loofe

from one another round the inteftine

on the interior furface, not exactly in

rings ; thefe have been called valvulae conni*

ventes. That thefe are duplicatufes of the

interior membrane is evident, becaufe if

we blow air into the cellular membrane,

between the internal membrane and the

mufcular coats, they difappear. On exa-»

mining their furface with a microfcope,

they appear again to be covered with other

fmaller duplicatures of the fame kind. The
furfaces of all thefe appear polifhed, except-*

ing, that on the edges of the fmaller ridges

there is fomewhat of the fame cellular ap-^

pearance that there is in the ftomach*.

The jejunum and ilium are nearly cylindric,

and capable of being blown up with air to

a conrlderable flze, but do not feern to dif-

tend, efpecially the jejunum, with any

folid or fluid fubftance to any conrlderable

bulk. (
' / I '

$ ~

- ...... mg
* The interior furface is certainly covered with an

epiJermis which gives this polifh.

C There



There are glands in the duodenum, lying

in the cellular membrane, within the inte-

rior mufcular layer, which have orifices en-

tering into the cavity of the duodenum,

and fimilar glands in the jejunum. Thefc

feem to be moft numerous in the duodenum

near the pylorus.

Fluids pafs into the cavity of the fto-

mach, duodenum, and jejunum, in great

quantities, not only from the large glands,

i. e. the liver and pancreas, but alfo

from the fmaller glands which are found,

as we have already mentioned, and are

numerous, in all the inteftinal canal ; and

likewife moil probably from exhalants : for

we find not uncommonly large quantities of

watery fluids thrown off from the flomach

in vomiting, even although a former fit of

vomiting not five minutes before had emp-

tied it. Upon examination, although there

was often bile and ilimy matter thrown

up in fuch cafes ;
yet I have feen feveral

inftances of its being water, with a fmall

quantity of the falts of the blood, and

which



which therefore would appear to have pafled

immediately from the blood veffels through

the exhahnts, without being affected by

any gland. The qualities of thefe fluids

we (hall coniider afterwards.

We come now to treat of the varieties

found in the ftmclure of the organs of di-

sjefcion in other animals.

In the firft place, in fome aerthflT- quad-

rupeds, and likewife in birds and other

animals, there are refervoirs for containing

the food for fome time previous to its en-

tering the ftomach where the digeftion ap-

pears to go on, which ftomach Mr. Hunter

calls with propriety the digefling ftomach.

In fome animals thefe cavities retain the

food in fuch manner as to be brought back

again into the mouth to be farther bruifed

and comminuted by the teeth. In others

it would appear that it was referved in the

ficft cavity to be thrown gradually into a

cavity, which in birds and fome fpecies of

fi(h is furrounded with a Itrong mufcle, or

C 2 rather
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rather mufcles, and lined with a cartilagi-

nous or horny membrane. The birds pick

up flones, which by the motion in this

cavity grind the food, and perform the of-

fice which teeth do in other animals. Spa-

Ian zani, and others, have denied that they

were of this ufe, and have affirmed that

the flones were picked up by mere acci-

dent, the animals miftaking them for feeds.

But I have examined this particularly in

experiments I made in hatching eggs witli

artificial heat ; I have hatched vafl num-

bers, and frequently have given the chickens

fmall feeds whole, taking care that they

fhould have no flones. In this cafe the

feed was hardly digefled, and many of the

chickens died. With the fame treatment in

every refpecl, others who had their feeds

ground, or have been allowed to pick up

flones, have none of them been loft. With

tolerable care, when common chickens are

once hatched by artificial heat, they are eafily

brought up without a hen, as by inftincl

they will keep in that part of the furnace

where
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where there is the proper degree of heat,

and the proper expofure to air. Inftinct

alfo teaches them what iubftances they

ihould choofe for food, and what quantity

of flones is neceflary to intermix with it.

For if a very large quantity of fmall {tones

be mixed with a fmall proportion of grain,

they will pick out the grain, fo that the

proportion of ftones which they fwallow

mall be very little, if at all greater than when

only a few were intermixed. In thofe I

examined the proportions of flones were not

at all greater when there was a large quantity

of them mixed with the grain, than when

there was a fmall proportion ; and I have

often obferved them choofing one piece of

Hone, and rejecting another. Birds have

alfo an evident inftinct even to diftinguiili

one kind of earth from another, as may
eafily be feen in Canary birds -

} the hen, at

the time of her laying her eggs, requires

a quantity of calcareous earth, otherwife

me is frequently killed by the eggs not

pafling forward properly, as I have in

many in fiances obferved, to one fet of

C 3 hens
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liens a piece of old mortar was given, which
they broke down and fwallowed, certainly

not miitaking it for Canary feed, or any kind

of food, but diftinguifliing it from a piece

of brick which they did not either break

down or fwallow ; another fet at the fame

time were kept without any calcareous

earth -> many of thefe died, while the others,

although otherwife exactly in the fame cir-

cumftances, were none of them loft. It

appears therefore that birds have a neceffity

for ftones being fwallowed for digeftion,

and earths for other purpofes, and that they

have an inftindt which difpofes them to

choofe the proper quantity and quality re-

quired. Moreover, as Mr. Hunter ob«

ferves, the noife of the grinding may be

heard, and therefore there can be no doubt-

that this ftomach is made to contain ftones

for the fame purpofes for which teeth are

employed.

In all thofe animals which have this

kind of ftomach, there is a cavity, although

not often a very large one, into which the

food
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food paffes from the gizard, and which may

be confidered as the digefting ftomach,

analogous to the ftomach in the human

body.

The craw in birds therefore feems com-

monly to be a mere repository to feed the

cavity of the gizard, like the hopper to a

mill ; and the gizard may be confidered as

the millftones grinding the matter that is

afterwards to be digefted in the digeftive

ftomach.

Another purpofe cavities in which the

food remains for fome time are employed

for, may be to foak the food thoroughly in

watery fluids, that fo it may more eafily be

afterwards made to undergo the proceffes of

digeftion.

Thefe previous cavities feem therefore to

he for three purpofes : Firft, for a refervoir

to retain food, which is to be afterwards

ground down by the teeth ; fecondly, to

ferve as a refervoir to fupply the gizards ;

C 4 and
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and thirdly, to make a previous macera-

tion of food to give it a difpofition to enter

into the digeftive procefs.

Animals, who live on animal food alone,

have no cavity for the purpofe of bringing

the food again into the mouth to be chewed,

nor any refervoir for previous maceration.

Such of them as have gizards, the contents

of which are always very fmall, require a

refervoir to contain food for fupplying the

cavity of the gizard.

In the ftomachs of fome animals, the

glands are much larger and more confpicu-

ous. Perhaps they may fecrete a fluid dif-

ferent from the gaftric juice in the human

body. But this we do not know by expe-

riment.

The liver, and therefore the fecretion of

the bile, is hardly ever wanting in animals

which have regular ftomachs and intef-

tines,

The
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The pancreas, although very various, is

wanting only in infects.

In all animals the digefting ftomach is

terminated by a pylorus, which divides it

from the duodenum.

The duodenum is alfo diftinct and diffe-

rent from the jejunum, although the exact

point cannot be determined where the one

ends and the ojher begins -

y and the diffe-

rences are fimilar to what we have already

defcribed in the human body.

In animals, who live on animal food,

the intefrines are fhorter than in thofe who
live on vegetable food, Thofe who live

partly on animal, partly on vegetable food,

have an intermediate length of inteftine.

The jejunum in animals living on animal

food has no valvulas conniventes. But the

furfaces of the inteftines in all animals are

greatly enlarged, having rifings in them of

a variety of different kinds, which give

them
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them an> immenfe furface in proportion to-

what they would have, if their interior

furface were perfectly fmooth and polifhed.

The filings which we find, muft often in-

creafe the one furface, more than the other

would be, many hundred times.

Thefe are the remarks which I have to

make on the difference between the ftomach

and i-nteftines of men, and other animals

which have regular ftomachs and inte/Hnes.

from whence fluids are carried into another

fet of vefTels, fuch as are called blood-

vefTels in the human body*

But there are animals which have no cirT

culation of fluids as far as we can tell. For

they have only one cavity, which ferves

them both for heart and ftomach. This ca-

vity has generally many membranes riling

up in it, which break it into a kind of dif-

ferent chambers, communicating with one

another by large vacant fpaces. The food

is received into this cavity, and is undulated

backwards and forwards from one end of it

to
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to the other. This we can fee in many of

them by means of a microfcope, as I have

myfelf often obferved.

In thefe animals there is no reafon to

fuppofe that there is any gaftric juice,

fuch as is found in the ftomachs we have

already defcribed, or bile, nor pancreatic

juice.

I fuppofe that there are velfels rife from

this cavity, and branch out to the feveral

parts of the body of the animal, in the

fame manner that the juices pafs in vege-

tables.

Thefe animals, therefore, are fomething

between animals and vegetables. The food

is digefted in the ftomach, and fo far they

partake of an animal nature. It is abforbed,

and carried to nourifh the various parts of

the body, and in fo far it refembles vegeta-

bles, which have no heart, and of courfe

no circulation.

It
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It has been a difpute among natural hif-

torians, whether certain fpecies of thefe

were actually animals or vegetables. For

example, in thofe corals which are called

keratophytons, the animal where it receives

the nourishment, is clearly a polypus, living

in a calcareous habitation which it forms

like mell-mli. But it is attached to what

has the femblance of a tree, or rather the

ftem and branches of fome of the algi, only

when diftilled by itfelf> it yields vola-

tile alkali, and the empyreumatic oil of ani-

mals ; but fo do the fungi, although they

have been considered as vegetables. It is a

queftion, whether this common idem and

branches in keratophytons is to be consi-

dered as dead or alive. The only reafon for

believing it to be alive, is its not putrefying ;

but then it is to be confidered that both this,

and the ftems of the algi that are fimilar to

it, are hardly capable of being brought to

putrefy long after all life is certainly gone

eut of them.

The
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The fhort fltetch which I have given of

the form of the digeftive organs in animals

not of the human fpeeies, is only of fuch

parts as are neceffary for the purpofe of the

following argument. Whoever wifhes to

be more particularly informed on this fub-

jec~t, mufl wait for my friend Mr. Hunter's

publifhing thofe obfervations, which long

and unwearied labour, joined with what fo

rarely happens, that it will exceed the belief

of pofterity, a clear and accurate determi-

nation of the points which are to be illuf-

trated by experiment and obfervation, and

a power of inventing and profecuting fuch

experiments and fuch obfervations as tend

to no frivolous purpofe, but to the true evi-

dence and illuftration of the proportions

brought forward, of which there are none

that are not important.

I come now to confider the fubftances

ipplied to the food during the digeftion.

It is unfortunate when it occurs in treat-

ing on any fubjett, that there is a neceffity

of
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of employing new terms, or adopting words

already ufed, but in a different fignification,

becaufe it is fome time before the ear adapts

itfelfto a new found, and gives the meaning

of a word to the mind without reflection,

which interrupts the apprehenfion of the

argument. It is equally difficult to take a

word that has a vague fenfe, and confine it

to a precife meaning. However, it is ne~

celfary for me at prefent to meet this diffi-

culty, and to ufe terms which murt be em-

ployed preciiely to one meaning, or in one

fenfe.

A term we mail have occafion to make

ufe of is mucilage, which has been em-

ployed but in a very loofe and vague man-

ner, and in a fenfe generally different from

that in which I mean to take it j fo that

I had thoughts of inventing altogether a

new name. But the mind is fo apt to reft

itfelf upon technical terms, and conceive

that when they are learnt, fcience is poflef-

fed, which opinion is the greateft of all

fallacies. This has happened unfortunately

i more
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more particularly in fchools, and has been

lately carried to a great length in fome

fchools of medicine.

The errors arifmg from new names are

greatly increafed, if they be of Greek origin ;

fince that gives them ftill a greater power of

creating veneration, and an appearance of

infpiration of knowledge. For this reafon

I choofe to make ufe of the term mucilage,

which I thus define.

Mucilage is the name of a clafs of fub-

ftances ; not a generic or fpecific name.

This clafs of fubftances is found --cnly

in animals and vegetables.

The fubftances forming this clafs, if put

into a water-bath, and kept expofed to heat

in open or diftilling veffels, all become

folid in confequence of water evaporating

from them.

if



t 3« 3

If it be in diftilling veflHs, what we find

diftilled over is water.

If the heat employed has been moderate,

fo as not to alter the properties of the fub-

ftances, and if the diftillation has been fuch

as that fermentations have been prevented

from taking place, upon returning the

water diftilled over, or an equal quantity of

pure water, the matter returns again to the

fame ftate that it was in before the diftil-

lation, and has exactly the fame proper-

ties.

The folid matter which remains after the

diftillation is inflammable.

If the heat be encreafed after it becomes

folid, and the receiver be changed, there

comes over a frefh quantity of water, com-

monly amounting to more than one half of

the weight of the folid fubftance.

Empyreumatic oil and volatile alkali, or

ah acid, likewife come over in vegetables,

com-
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commonly an acid and empyreumatic oil of

a peculiar fmelh In animal fubftances vo-

latile alkali and empyreumatic oil having a

different and more pungent fmell.

But there are exceptions ; for I dried fe-

veral fpecies of that clafs of plants which

are called by Tournefort, cruciform ; and by

Linne, tetradynamia, both by evaporation

and diftillation. The drying was performed

in a bath, whofe heat was greater than that

of boiling water ; it was formed of a folu-

tion of neutral falts in water •> in this heat

fermentations cannot take place. I put the

folid matter left into glafs velfels, and dif-

tilled it with a red heat. The empyreuma-

tic oil was limilar to that produced by

diftilling animal fubftances, fuch as bones,

and there was volatile alkali dillblved in the

water, and no acid produced*.

I do not know any cafe where diflilled

vegetable acid has been found on diftilling

* Vegetable alkali was found in the refiduum.

D animal
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animal mucilage by itfelf, or an empyreu-

matic oil, fimilar to that produced from

moft vegetable mucilages.

Mucilage is capable of being combined

with water, and is found always naturally

combined with water forming fluids, or fo-

lids, of a greater or lefs degree of vifcidity

and flexibility, the degree by no means de-

pending upon the quantity of water they

combine with, as is mown from this expe-

riment.

Farinaceous matter, ftarch for inftanee,

may be diflblved in water in a moderate de-

gree of heat, fo as to form a fluid of no

very great vifcidity ; but boiling it, gives

it immediately a great degree of vifcidity,

Without evaporating the water.

An idea has obtained, that when muci-

lage unites with water, fo as to form a fo-

lid, that it has only imbibed the water into

its pores, and has not combined with it

chemically j but this is totally erroneous

;

for
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for water imbibed into the pores of any

fubftance, which is in itfelf brittle and in-

flexible* cannot give it pliability or flexibi-

lity. As for example, a piece of pumices

ftone having imbibed water into its pores,

becomes indeed fomewhat lefs brittle ; the

non-elaftic power of the water preventing

its vibrations, but it does not become in the

leaft more flexible or pliable. Farther, ift

you imbibe the water from any animal or

vegetable folid by means of a cloth, or flour,

or any mechanical means whatever, it will

maintain its flexibility and pliability as per-

fectly as before. As alfo animal mucilages

combined with the fame quantity of water,

are fome more* fome lefs, flexible, and

pliable. For example, if we take a mem-
brane or cartilage, and dry them thoroughly

by wiping, and put them into a diftilling

veflel, which is placed in a water bath,

whofe heat is encreafed by diflblving neutral

falts in the water, the fame quantity of

water diftills off from each j but the car-

tilage is much lefs flexible than the mem*,

brane before the water is thus feparated.

' D a There
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There are three modes of combination cf

mucilage with water. Firft, it may be

combined with water, fo as to form a folid.

Secondly, it may be combined With water,

fo as to form a fluid, not diffufible through

water, of which.we find an example in the

mucus : or it may form a fluid perfectly

diffufible through water, as the ferum of

' the blood, or folution of gum arabick are.

In all cafes I ufe the term mucikge for

•the fubftance which is left folid after the

water has evaporated or diftilled off in a heat

which does not alter its properties, and in

a manner which does not allow it to be al-

tered by fermentation.

The next property which diflinguimes

thefe mucilages is, that they become en-

tirely foluble in water, fo as to form fluids

by long boiling ; or by being confined with

water in a clofe vefTel, fo as to be heated

to a- greater degree than that of boiling

water, which is commonly called Papin's

Digeftion.

Mucilage,



Mucilage, therefore, taken as the name

of a clafs, includes animal and vegetable

iubftances, folid, brittle, inflammable, ..de-

compofeable by heat, capable of being

combined with water in their natural ftate,

capable of being combined with water by

decoction, or Papin's digeflion, fo as to form

a fluid.

To this definition I mean to adhere

ftri&ly, and efpecially to remark that I ne-

ver mean to annex the term to a folution of

this folid fubftance in water.

This clafe of fubftances, to wit, muci-

lages, are fubject to a particular chemical

operation, which takes place in no other

kind of matter whatever, and which we
call coagulation.

The term coagulation has Jikewife been

ufed in a very vague fenfe. We muft there-

fore endeavour alfo to make a ftridl. defini-

tion of this term, which I mall always

adhere to.

D 3 By
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By coagulation, generally and vaguely, has

been meant the converfion of the whole of

a fluid into a folid. Thus when a faturated

Solution of ammonia prasparata in water,

formerly called fpirit of fal ammoniac, is

mixed with pure alkohol, the two fluids

apparently become folid, and form a mafs

which we call offa helmontiana. So when

alkohol is applied to the white of an egg, a

fimilar appearance of folidity takes place.

There is, however, a very great difference

between thefe two operations. In both

cafes the alkohol occafions the water to

feparate from a folid matter : in the offa

helmontiana, the alkohol attracts the water

more ftrongly than the ammonia prasparata

does, it unites with the water, and precipi-

tates the ammonia prasparata in fo fine a

powder, and in fuch quantity, as to take the

whole of the compound of alkohol and

water which is fluid to moiften it. But if

this compound of alkohol and water be

feparated, the ammonia praeparata is as fo-

luble in water as it would be if it was pro-

cured,
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cured by any other procefs. This then is a

mere precipitation. In like manner, if we

take a faturated folution of ferrum vitriola-

tum in water, and mix it with a faturated

folution of mild fixed vegetable alkali ; that

is aqua kali prseparati, formerly called- lixi-

vium tartaric the kali will unite with the

vitriolic acid, and feparate the iron in the

form of a calx ; the kali vitriolatum will be

partly diffolved in the water which was in

the folutions before they were mixed, and

partly will remain in a folid form in fine

powder, which, together with the calx of

the iron, will take all the fluid, to wit the

folution of the kali vitriolatum, to moiften

it. The whole, therefore, will become

folid to appearance. This has alfo been

often called coagulation. But here the

calx of the iron is feparated from the acid,

and united with gas, without any particular

alteration in its qualities ; and the alkali,

which is confidered as the coagulating fub-

ftance, is combined with the acid, and has

no effect on the calx of the iron.

On
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On the contrary, when we apply alkohol,

alum, or any other fubflance which coagu-

lates the white of an egg, the alkohol, &c.

unites likewife with the water, precipitates

the mucilage from it, and fo changes the

mucilage, that it will not diifolve in water

again, as it would have done, if it had not

been acted upon by the alkohol, &c. For

if we take the white of an egg, and expofe

it to a heat not greater than 140° of Fah-

renheit's thermometer, we may evaporate

the water, and leave the mucilage perfectly

and readily foluble in water again. The

alkohol, &c. therefore, befides precipitating

the mucilage of the white of the egg, pro-

duces an alteration in its qualities, to wr
it,

in its folubility in water.

This mode of alteration of quality is to-

tally different from all other means of alter-

ing qualities which we find in chemiftry.

For in all other cafes, qualities are only

altered by combining a particle of matter,

with a particle of another fpecies of matter,

or feparating two particles of two different

fpecies
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fpecies that were before combined. But in

the prefent inftance no part of the alkohol,

&c. unites with the particles of the muci-

laee. neither the alkohol coniidered as a

fimple fubftance, nor any of its elements ;

for I have diftilled off the alkohol with a

gentle heat not nearly fufHcient to coagulate

the mucilage, and I recovered the whole of

it, fo that it might be applied to a frefh

quantity of white of egg which it will

coagulate equally, and fo that by repeating

this operation, one ounce of alkohol might

have been employed to coagulate the whites

of all the eggs that ever have been, or will

be, produced. In like manner, without

employing any greater degree of heat than

that of the atmofphere in this country I

warned out the whole of the alum, fo as to

procure exactly the fame quantity that would

be procured if the alum had been originally

diflblved in pure water, and not applied to

the white of the egg, and the water had

been again evaporated.

Animal
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Animal and vegetable folids, as .well as

fluids are, as we have already obferved,

compounds of mucilage and water. Co-

agulation may therefore, and does, take

place in animal and vegetable folids as well

as fluids. But in folids it has been called by

other names, as aftriclion, corrugation,

tanning, &c. yet there is no difference

whatever between the operation in fluids

and folids, excepting that when the water

is feparated from the mucilage with which

it unites fo as to form a fluid it becomes

folid, ,but when the water is feparated from

a mucilage with which it forms a folid na-

turally, it remains folid, but of a firmer tex-

ture.

The only difference that coagulation pro-

duces in the properties of mucilages, either

animal or vegetable, is in their folubility in

water, by occafioning them to feparate partly,

or entirely, from the water with which they

were combined. In every thing elfe they

remain the fame in themfelves ; they are

equally folid, equally affected with heat;
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they have the fame colour, tafte and fmell

;

they have the fame fpecific gravity; they

are affected in the fame manner by acids,

alkalis, and all other fubftances that they

were before their coagulation ; that is to fay,

that ifwe coagulate a portion ofany ofthem,

and dry another portion by a heat not capa-

ble of coagulating it, fo that in both cafes

the whole water is feparated without decom-

pofing the mucilage itfelf, they are perfectly

Undiftinguifhable, excepting that that which

was dried without coagulation, will com-

bine with water again in the fame manner

that it was combined before, and that which

was coagulated will not.

It is to be obferved, that all colon rlefs

animal mucilages are exactly the fame in all

their properties after coagulation. This

appears from many experiments that I have

made, but the detail of which would be

tedious and not inftructive. Suffice it, that

if the ferum of the blood be cleared of all

extraneous matter, the coagulable lymph be

alfo cleared of all extraneous matter ; the

2 white
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white of an egg, the mucus, the /kin, a

tendon, a mufcle, a membrane, a cartilage,

be each cleared of all extraneous matter and

coagulated, it is impoffible to diftinguifh by

any chemical experiment or inveftigation

which was which, or what the coagulum

was produced from ; therefore all colourlefs

animal mucilages differ from one another

only in their folubilities in water j that is,

one is foluble in one proportion, another is

foluble in another proportion one com-

bines with water forming a fluid diffufible

through water, another forming a fluid not

diffulible through water, another forming a

folid not diffufible through water, of more

or lefs foftnefs, flexibility, diftenfility, of

elafticity.

After an animal mucilage is coagulated,

it may be re-diffolved in water by boiling

it for a considerable time, or by macerating

it in water in Papin's digefler. And fuch

folution differs only in one refpecl, whatever

the coagulated mucilage may have been, to

wir, that the folution is fometimes a little

1 more
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more vifcid with the fame proportion of

mucilage contained. But even this differ-

ence is hardly fenfible, if the heat employed

has been very considerable, or the boiling

continued for a very long time.

I come now to confider the properties of

the fubftances applied to the food, during

its digeftion in the human body, which are

formed in the body itfelf, for the purpofes

of digeftion.

Thefe fubftances are the faliva, which is

formed by glands, whofe excretory duels

open into the mouth. The gaftric juices,

which are either formed by glands in the

ftomach, or thrown out by the exhalents.

The bile, which being fecreted in the liver,

and rendered more perfect in its peculiar

properties in the gall-bladder, is afterwards

carried into the duodenum. The pancreatic

juice, which is fecreted in the pancreas, and

carried into the duodenum along with the

bile. The fluids fecreted by the glands of

the
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the inteftines, and thofc thrown into the

inteftines by the exhalents.

It would lead into long details of little

or no ufe to our prefent fubjed, if we
were to defcribe the Structure of the feveral

glands and vefTels which furnifh thefe fluids.

We mall, therefore, proceed to confider the

properties of the fubftances themfelves.

The investigation of the properties of the

feveral animal fluids by proper chemical ex-

periments, I may fay was hardly begun be-

fore my time, when I myfelf investigated

the properties of many of them, as appears

by my thefis, in which the properties of

mucus, and Dr. Ramfay's, in which the

properties of bile, and fomc others of the

fame kind, are investigated. I alfo in-

structed Mr. Hewfon, who was a pupil of

mine, in the manner of investigating their

properties. The particular experiments

which I have made to afcertain the proper-

ties of thofe which I am now about to

confider, would take up too much time to

give
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give the detail of, I mall therefore confine

myfelf to fhort recitals and narrations of the

refults.

The faliva is a fluid, confiding of water,

with which a colourlefs mucilage, and

faline fubftances, are combined. The

faliva, the compound of thefe fubflances, is

vifcid. It is not abfolutely indifFufible in

water, for if we rub it along with pure

water in a mortar for fome time, it may be

made to diffufe through it very equally, fo

as not to be retained by a filter, but to pafs

through along with the water, or prevent

the water from paffing through. The mu-

cilage is coagulable, but not readily : in as

far as I can judge, it is coagulable by fome

of the gaftric juices, but I have not been

able to fatisfy myfelf thoroughly in this

point. The falts contained cannot eafily be

determined, becaufe of the difficulty of ob-

taining a quantity fufricient to examine them.

For although we can encreafe the fecretion

by means of medicines, yet we have all the

reafon that can be to believe that when they

are
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are fo encreafed in quantity, the quality is

always very much varied ; that in feme cafes

it is we are certain, becaufe the factor, which

attends the encreafed fecretion in many in-

flances, is a property which does not at all

belong to the faliva in its natural ftate : we
are obliged, therefore, to t run: to fuch expe-

riments as we can make on fmall quantities.

That it contains fea-falt there can be no

doubt, becaufe if we let it evaporate pro-

perly in a glafs veifel, and examine the reli-

duum, cubic criitals of fea-falt are plainly

to be feen, but mixed with other criftalli-

zations, fome of which refemble thofe of

common fal-ammoniac, whofe criflals are

remarkable, as being double pyramids each

of four fides, joined at the bafe like thofe

of the ruby, only that the height of the

pyramid is much greater in proportion to

the breadth of the bafe ; thefe pyramids

adhere to one another always at points, and

fo that the diagonals are in ftraight lines, or

form right angles with one another. More-

over, volatile alkali may be feparatcd from

the faiiva by means of fixed vegetable alkali,

and
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and muriatic acid, by means of folntion of

filver in nitrous acid ; muriatic acid, it is

true, might be feparated from the fea-falt.

There are alio to be found other criftal-

lizations of various and irregular forms,

which, if one was to judge a priori, might

be the fame with the fairs found in the ferum

of the blood.

The faliva has been confidered by Mr.

Macbride as a ferment. The ground of

this opinion arifes from his having made

experiments, in which pieces of meat and

water were mixed together alone, and where

pieces of meat, water, and faliva were

mixed together in fimilar phials ; upon let-

ting them fcand, air-bubbles were found in

the phial, in which the meat, water, and

faliva were contained, before there were any

found in the phial in which the pieces of

meat and water were alone contained. The
refult was the fame when bread and water,

and bread, water and faliva were compared

;

and alfo when bread, meat and water ; and

bread, meat, water and faliva were cora-

E pared.
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pared. But no deduction can be made
from thefe experiments, by which the power
of the faliva to induce fermentation can be

grounded, becaufe the faliva giving vifcidity

to the water would prevent vapours from

rifing in fmall and imperceptible bubbles ;

and would retain them until they became

more numerous, and until they united to-

gether fo as to become more fenfible.

Many phyfiologifts have confidered the

faliva as fecreted in very large quantities

during the deglutition of the food ; but I

can hardly be of that opinion. As far as I

can judge, the fecretion during a meal can

hardly exceed an ounce or two, and I

mould think that it ferves only to lubricate

the paffages through which the food is to

pafs. It is true that the great apparatus of

the parotid and fub-maxillary glands, which

is employed, as well as perhaps fome fmaller

glands which open into the mouth, gives

an idea that fomething very material is to

be obtained from the effects of this fluid.

But when we confider again that the mo-

ment



L 55 ]

ment the faliva gets into the ftomach, it is

probably coagulated by fome of the gaftric

juices, arid then becomes exactly the fame

as any other coagulated animal mucilage,

and that the falts are principally fea-fait and

fal-ammoniac, and the quantity of water is

immaterial ; it is extremely problematic,

whether it has any effect in the changes

which take place in the ftomach. It is

true that fea-falt would feem to ferve fome

purpofe in the digeftion of the food •> for

wherever mankind have been enabled to

procure it, they have always employed it

along with the food j and not only men,

but other animals. It is well known that

cattle in this country thrive in fait marfhes.

In North America fait is neceffarily em-

ployed in fattening the cattle 3 and many

animals are guided by inftinct to eat fait

when it comes in their way. But then the

fait contained in the faliva is in very fmall

proportion, and there is at leaft as large a

quantity in fome of the gaftric juices, which

are probably much more copious, fo that

that which is contained in the faliva can be

E 2 but
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but of very little efFecl:. I mould, therefore,

prefume, that the faliva has little or no
effect in the digeftion of the food in the

ftomach.

The next fubftance which is applied to

the food is the gaftric juice.

Many phyiiologifts feem to conceive the

juices fecreted in the ftomach as perfectly

homogeneous. But we mail find this to be

by no means the cafe.

When an animal has been recently killed,

the ftomach being empty, there appears

generally a fmall cjuantity of a glary fluid,

which has a coagulating power. But in

vomiting, it happens often, that after one

fit of vomiting, a fecond takes place in

eight or ten minutes, the patient bringing

up a large quantity of watery fluid nearly

colourlefs, and fometimes without vifcidity,

and that when nothing has been given to

drink. I have in many cafes examined this

fluid, and found it to be water, with a

fmall
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.ftnall quantity of the neutral falts of the

blood, with little or no mucilage in it, and

without any coagulating power, differing

therefore from the coagulating gaftric juice.

It is probably not thrown out by any gland,

but by the exhalents of the ftomach. And

it is extremely probable that fimilar fluids

are thrown out during digeftion, as be-

fore obferved.

The coagulating power of the gaftric

juice was undoubtedly well enough known

for a very great period of time, fince the

infufion of the ftomach of a calf has been

employed in all ages to coagulate milk to

form cheefe. But it muft alfo be remarked,

that medical authors conceived that the

caufe of milk being coagulated in the fto-

mach of infants, was owing entirely to

acid produced in the ftomach ; and that,

therefore, an infant's bringing up curdled

milk, was a fure fign of acidity in the

ftomach.

Dr.



Dr. Young, of Edinburgh, on examining

this opinion, found that an infufion of the

inner coat of the ftomach, which had been

previoufly warned with water, and then

with dilute folution of mild fixed vegetable

alkali, fo that there could not be a poffibi-

lity of any acid remaining ip it, coagulated

milk very readily. He found alfo that it

had a power of coagulating ferum and other

coagulable mucilages.

The coagulating power of this fubftance

is very great. Six or feven grains of the

inner coat of the ltomach infufed in water,

gave a liquor which coagulated more than a

hundred ounces of milk.

We cannot be fure whether this matter

be a folid or fluid : in either cafe it feems to

be not very readily diffufible through water -

y

for in order to get out the whole coagula-

ting power from the ftomach, it requires

that it mould be infufed in water for a con-

fiderable length of time. Take the infide

of the digefting ftomach of a calf, and in-

fufe
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fufe it in water for fix hours, and rinfe it

with clean water, and put it into a frefh

quantity of water, it will ftill give an in-

fufion which has ftrong coagulating powers.

Moreover, from Dr. Young's experiment of

warning the inner coat of the ftomach in a

dilute folution of alkali ; and afterwards in-

fufmg it in water, and finding it ftill give a

confiderable degree of coagulating power to

the water, it would appear to be very diffi-

cultly foluble ; otherwife the folution of the

alkali would have carried it off, it having

great power, even if the folution be very

dilute, of clearing the furfaces of animal

folids from any fubftance adhering. Further,

a quantity of watery fluid being vomited up

without bringing the coagulating fubftance

along with it, fhows that even water flow-

ing from the exhalents, and which we mould

therefore expect would throw off the whole

of any fubftance from the furface of the ffco-

mach, does not bring it off.

Perhaps the cells which we have already

defcribed as forming the interior furface of

E 4 the
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the llomach, and which are at lait very mi-

nute, may hide and retain the coagulating

matter, fo that watery menftrua may not

readily get at the whole of it.

The ftomach has, befides the coagulating

matter and the watery fluids which we have

defcribed, a mucus which covers it in the

fame manner as mucus covers the furfaces

of other mucus -membranes. But it is very

difficult to feparate thefe actually from one

another, fo as to get a mafs of each diflincl,

and fo as to be able to examine them che-

mically. Poffibly thofe fmall globular bo-

dies which were difcovered lying in the cells

of the ftomach, as before related, may be

the coagulating gaflric juice. But this is

mere conjecture, and might be accidental

in the ftomachs I examined ;
efpecially as

they were both injected, and one of them

had been preferved in fpirits, the globules

may have been fome part of the injection

coming out without the colouring part.

Although
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Although it be difficult actually to fepa-

rate the feveral juices formed in, or thrown

out into the ftomach, yet we have a clear

and diftinct idea of each of them.

The mucus having properties fimilar to

the mucus in the other parts, and which

at prefent it is not our object to take notice

of. I have defcribed them above thirty

years ago, in the inaugural diflertation which

it is ufual to publifh on taking a degree at

Edinburgh.

The juice which flows from the exhalents

is mere water, in which the neutral falts of

the blood are contained in larger or fmaller

proportions. And the coagulating juice is

a folid or fluid difficultly dirrbfible through

water, having a flrong power of coagulating

many animal, and perhaps fome vegetable

mucilages.

In difeafe, the ftomach has a power of

forming other fubftances, perhaps many.

We fee for example a blackim matter fome-

times
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times thrown off in vomiting, which cer-

tainly is not bile, it being not at all bitter

to the tafte, or having the fmell of bile. It

certainly has not its colour from red parti-

cles of the blood thrown out, having no-

thing at all to the naked eye, or to the

microfcope, of any appearance of the red

particles. Sometimes fubftances are thrown

up fimilar to thofe which form themfelves

upon the tongue in fever, and various other

difeafes ; but of thefe fubftances there is

not the leaft mark in a healthy ftomach, and

it is not neceffary, therefore, that we mould

confider them.

The coagulating gaftric juice, as far as

we can judge, is a colourlefs fubftance, and

without tafte or fmell -

y and, in as far as its

coagulating power is ufeful or neceffary, it

does not appear that it is requifite to be5

or that it is, in any great quantity.

In the duodenum the bile is ap-

plied to the food after it has probably

gone
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gone through fome procefs in the fto-

mach.

The bile varies fomewhat, it being mixed

fometimes with a little ferum, and fome-

times no fuch intermixture takes place.

The apparatus for fecreting the bile is

immenfe. In all the glands of the body

there feems to be a difference between the

veflels deflined for the fecretion, and thofe

deflined for the circulation. But here the

difference is very great indeed ; the veffels

deflined for the fecretion being the veins of

the abdominal vifcera gathered together,

and uniting in one trunk, which enters the

liver, the gland for the fecretion of the bile,

and divides in the manner of an artery, ex-

cepting that it does not appear that its

branches anaftomofe. This peculiar ftruclure

has made many phyfiologifls conceive, that

the bile was prepared in the abdominal

vifcera, or the blood made ready to form it

by a degree cf putrefaction in the inteftines,

or fome other operation. But on opening

a liv-
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•a living animal, and taking blood from the

vena portarum, the trunk which enters into

the liver, repeating the experiment in feveral

animals, there was no appearance of bile

more than in any other of the veins. It is.

true that authors have been deceived as well

as other anatomifts, by examining the blood

in the vena portarum, when an animal has

been 'dead for fome days, in which cafe the

interior polifhed furface of the gall-bladder

is deftroyed, and the bile fufTered to exude

and contaminate every thing near it. But

that is not the cafe in a living animal, or in

an animal recently dead. The difference

between venous and arterial blood, as far as

we can gather from experiment, is only

that the red particles are of a pure red in

the veins, and fcarlet in the arteries. And

as we find the exhalents are conflantly

throwing out a quantity of water, together

with a fmall portion of ferum, the venous

blood mud contain lefs water in proportion

to the red panicles and coagulable lymph

than the arterial, although fome phyfiolo-

gifts have thought the coagulable lymph

is
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is likewife thrown out by the exhalents,.

mifled by a fallacy which it is not to our

prefent purpofe to expofe. Nor can we

draw any conclufion relative to the forma-

tion of the bile from ihis very lingular mode

of its fecretion.

Many phyficians have been led to flip-

pofe, that bile was conftantly contained in-

die blood-veffeis, mifled by that very fuper-

ficial caufe of deluiion, viz. the ferum being

of a yellowim brown colour, which they*

have fuppofed was derived from the bile.

But let them take water, and mix bile with

it fo as to give it the colour of ferum, they

will find that the tafte of bile will be ex-

tremely flrong, fo as to leave no doubt,

when compared with the yelloweft ferum,

that its colour does not in the fmalleft de-

gree depend upon the bile. Whenever bile,

gets into the blood-veffels, it is fecreted by

the fineft fecretory organs of the body, and

gives the thinneft fecreted fluids the property

of dying yellow, which always marks with

certainty the prefence of bile, no other fluid

I giving



giving this quality. Another caufe of error

is, that there are other fluids of a yellow co-

lour and bitter tafte, but otherwife of pro-

perties totally different from the bile, fuch

as the wax in the ear, which is both yellow,

bitter, and diffufible through water ; but

upon the application of an acid is not de-

compofed, nor is there any refinous fub-

ftance feparated.

This part of the argument may feem di-

greffive from the fubject we are treating of,

but it relates to it very ftrongly in this, that

bile, as we have already obferved, is thrown,

into the duodenum of all animals who have

inteftines as well as a ftomach, and which

bile is totally confumed, altered, or de-

ftroyed, in the inteftines, no part of it being

abforbed by the la&eals and carried into the

blood-velfels.

To return to the fecretion of the bile.

The fecretory veffels placed in every part of

the liver throw the bile into dudts, very

improperly called pores 5 it is true, indeed,
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that every hole mull have length as we'll as

diameter ; but who would call a tube of

many inches in length a pore ? Thefe duds,

or tubes, unite, until they are at laft all

united into one tube, which is called the

hepatic duel:. From the fide of this rifes

another tube that leads into a bag which is

called the gall-bladder. The bile runs

through this duel: into the gall-bladder,

where it remains for fome time, and grows

yellower and more bitter than it was in the

tubes, commonly called pori biliarii, or in

the hepatic duel: ; it is afterwards thrown

back again where it entered from the hepatic

duct, and paffes down through a continua-

tion of the hepatic duel: into the duodenum ;

this continuation of the duel has been called

the ductus communis choledochus, through

which it is obvious that either the bileariling

from the liver immediately, or that part

of it which has ftagnated for fome time in

the gall-bladder, may pafs into the duo-

denum.

The
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The bile is a compound of mucilage and

water. The mucilage is not in itfelf coagu-

lable, but fometimes there is a mixture of

coagulable matter, probably ferum, along

with it. It is capable of being difmfed

through any quantity of water, but in the

gall-bladder it is united with fuch a quan-

tity as to render it a fluid of oleagi-

nous vifcidity. When it is combined

with that quantity of water with which it

is found united in the gall-bladder, it is not

more putrefcent than the ferum of the

blood. But if it be diffufed through a

large quantity of water, i: putrefies much

more readily.

Give me leave here to remark, that I

take thefe conclusions from experiments

which I have either contrived and made niy-

felf, or which I have gotten others to make

under my infpedtion ; or which being con-

trived and made by others, I have either

been prefent at their being performed, or

have repeated them. But it would run this

lecture into too great, length and detail, and

draw
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draw off the attention too much from the

main fubjeft, to give the particular hiftory of

them.

Bile is of a yellow colour, verging fome-

what to a green of a bitter tafte, with

fomething like fweetnefs. It has a peculiar

fmell, and differs but little when combined

with water, as it is in the gall-bladder, in

its fpecific gravity from water. It is fome-

what heavier.

Thefe fenfible qualities are not of any

confequence to our prefent fubject ; we

mention them only to mark, that this muci-

lage is very different from the colourlefs

mucilages of the body. What is of more

confequence is, that the mucilage is de-

compofed, not coagulated, by acids and

fome of their compounds, the acids preci-

pitating a part, which is refinous in fo far

as that it melts in a moderate degree of heat

in the fame manner that vegetable refins do.

It isalfofolublein alkohol, but incompleat-

ly. It has the peculiar fmell of the fpecies

F of
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of animals in which it is produced, and is a

pretty powerful anti-putrefcent. What the

other part is which the acid acts upon, has

not hitherto been inveftigated.

The mucilage of the bile feems to be al-

ways decompofed in the duodenum, and the

refinous matter evacuated, fince otherwife

we mould have every reafon to believe that

it would be abforbed by the lacteals and car-

ried into the blood -veflels, where, as I

have already obferved, bile is never found,

excepting in a morbid ftate of the body,

that is, when a man is affected with jaun-

dice.

The pancreatic juice is another fluid.

It is fecreted by the pancreas, a gland

not unfimilar to fome of the falivary glands.

This gland has no refervoir, fo that it is

difficult to come at any quantity of the juice

fecreted by it, . and thrown into the duode-

num. Upon inferring a fmall quill into its

duct in a living dog, there flowed out a

colourlefs fluid almoft watery, having a,

faltilh.
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faltilh tafte; and on letting it evaporate

upon a plate of glafs, cryftals were feen

evidently, of common fait and fal-ammoniac^

as far as we could judge by their figure,

which was confirmed by applying a little of

this juice to folution of filver, and making

other fuch chemical experiments as we can

make on very fmall quantities of matter,

which however found rather a ground of

conjecture than fatisfactory proof. Befides

thefe falts, and probably the other falts

commonly contained in the blood, there is

found upon evaporation a colourlefs muci-

lage, which re-diflblves in water, but whofe

compound with water is not very diffufible

through water, although fomewhat more

readily than the faliva. Thefe are all the

properties that I could determine in the

fmall quantity that was thus collected. It

is farther to be obferved, that the fecretion

did not take place in the natural ftate. For

the quill inferted into the duel: might ftimu-

late it, and occafion a different fecretion,

at leaft in fome points, from that which

naturally takes place ; and it is impoffible to

F z get
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get a quantity of this juiec collected in the

duodenum, becaufe were we to tie up the

ductus choledochus fo as to prevent bile

from contaminating it, (till there are many

other glands in the duodenum which fecrete

fluids ; and there are alfo, moft probably,

exhalents that would likewife throw out a

quantity of fluids which would alfo be mixed

with it, even if we tied up the pylorus and

the duodenum below the entrance of the

ductus choledochus, and the fecretory duel:

of the pancreas.

The other glands which are found in the

duodenum we have great reafon to believe

are for the purpofe of fecreting fome pecu-

liar fluid for fome particular ufe. But I

never could contrive any means, nor do I

know any have been contrived by others, by

which any fueh fluids have been, or can be

collected, fo as to be made the fubject

of experiment. Therefore our belief of

their fecreting a particular juice refts en-

tirely upon our not finding parts made in

animals and vegetables generally without

ufe,
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uie, and finding that thofe whofe purpofes

we could not at firft very well afcertain, on

further inveftigation, were employed for very

neceifary functions.

There is mucus formed on the furface of

the duodenum very evidently.

Thefe are the fubftances that feem parti-

cularly applied to the food, and are neceffary

or ufeful for the formation of the chyle,

part of which at leaft is compleatly formed

in the duodenum. It is not therefore ne-

celfary that we mould purfue our enquiries

into the fluids that may be added in the

jejunum and ilium.

SUBSTANCES CAPABLE OF BEING EM-
PLOYED FOR NOURISHMENT.

We now proceed to confider the next

part of our fubjedt, to wit, what fubftances

are capable of being employed for the fub-

fiftence and nourifhment of animals in ge-

F 3 ne'ral,



ncral, and more particularly in the human,

body.

Vegetables afford nourishment undoubt-

edly for animals ; but vegetables themfelves

are nouriihed. If we have but one feed of

a vegetable, a feed of muftard for inftance,

and clay, fand, and pure diftilled water,

and the air of the atmofphere, we can pro-

duce an infinite quantity of vegetable mat-

ter. None of the clay or fand does any

thing to the production of this vegetable

matter, they only afford a fupport to the

roots and ftems of the plants which grow

in them. The water then, and the air, and

other vapours which form the atmofphere,

fupply the whole nourifhment of plants, or

vegetable matter produced.

Water is an homogeneous fuhftance. It

has been conceived lately to be a chemical

compound ; whether it be or no, and if it

be, what are its elements, are certainly not

eftablifhed by the experiments which have

been lately made in refpecl to it,

The
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The vapours which form the atmofphere

are very various. We know only two of

them, air and gas. Thefe make together

little more than a fourth part of the vapours

which constitute the atmofphere. It is a

queftion, therefore, whether air, gas, or

the other vapours, or water, is the pabu-

lum, or what gives fuftenance and nourifh-

ment to vegetables.

Light has an effect on vegetation ; but it

may go on in perfect darknefs ; and, there-

fore, although light is ufeful, yet it forms

no part of the nourifhment of vegetables.

Van: numbers of experiments have been

made to determine the effects of different

vapours on vegetation. But in my opi-

nion, there is not any one of them which

has contributed in the fmalleft degree to

elucidate the effects of vapours of different

kinds ; for they have been all made on ve-

getables confined in a fmall fpace, when
every one who has feen plants grow in an

hot-houfe fhut up from the air, will imme-

F 4 diately
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diately be convinced that appearances which
take place in a plant, mut up in a receiver

containing a gallon or two at moft, are not

to be depended upon.

There are many vegetables which grow

under water. To fee whether thefe vege-

tables required any thing but pure water

and pure air for their nourishment, I fowed

feeds of feveral of them in pure diftilled

water impregnated with pure air. The
feeds grew, and plants were formed com-

pleatly, lb that there was much more ve-

getable matter in the whole plant than in

the feed ; and, therefore, it is clear that the

other vapours which are found in the atmof-

phere belides the air, are not at all neceffary

for the production of vegetable matter, con-

fequently not for the nourishment of vege-

tables.

It might perhaps have been an object that

would have elucidated this fubject fomewhat

more, if the experiment had been tried with

the pureft diftilled water, without being

impregnated with air. My object at that

time
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time was only to determine whether thofe

vapours which are mixed with air in the

atmofphere were neceffary for the nourish-

ment of vegetables. But my time has ge-

nerally been too much engaged to run into

the investigation of collateral enquiries.

Water, therefore, and pure air, are fuf-

iicient for the nourimment of vegetables.

Vegetable matter fuftains vaft numbers of

animals. Many animals live on animal

food alone ; but the animals on whom they

live are fuftained by vegetables. The lion

may live on the horfe, but the horfe derives

its nourimment from grafs. Therefore thofe

animals which live on the flefh of fuch other

animals as are fuftained by vegetables, may

be confidered as ultimately living on vege-

table food.

It has been a very univerfal idea, that all

animals live either on vegetables, or on ani-

mals whofe nourimment is derived from ve-

tables ; but the practice of keeping gold fifh

in glafTes with common water, without

giving
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giving them any kind of food, fuggefted it-

felf to me as extremely fingular, and gave

fome kind of appearance of there being either

fome animals originally in the water in which

they were kept, or that infects laid their eggs

in fuch water fo as to afford nourimment to

the fifh, either from the eggs themfelves, or

from the maggots, or other imperfect ani-

mals produced from them -

3 I therefore put

fome gold fifh into a glafs veffel, and fupplied

them with water taken from a deep fpring,

and which water contained a very fmall

proportion of magnefia vitriolata, and na-

tron muriatum, together with a ftill fmaller

proportion of calx vitriolata. This water

was changed at firfi: every four-and-twenty

hours, and afterwards every three or four

days. The fifh lived in this manner for

fifteen months, grew to more than double

the fize, and threw out confiderable quan-

tities of feculent matter.

As it was poffible that thefe fifli might

have lived upon fomething that might be

contained in the water from the fpring, I

took
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took diftilled water, and impregnated it

with air of the atmofphere, it not having

been at that time known how to feparate

pure air from the other vapours with which

it was mixed. Indeed nobody at that time

conceived that there was fo fmall a propor-

tion of pure air in the atmofphere, it being

now known, fince the experiments made by

Dr. Prieftley, that the atmofphere does not

contain a fourth part of its whole bulk of

pure air. I put other gold fifh into the

diftilled water fo impregnated, and kept

them for fix months, during which time

they alfo grew, and threw out faeculent

matter. It might ftill happen that fome

infects might have formed in, or have come

of their own accord into the water, which

might therefore have ferved for nourifh-

ment. To avoid this fallacy, I corked up

the veffel in which they were contained,

and ftill found that they lived and grew, and

emitted fasculent matter, as in the former ex-

periments. I have fince found moreover that

pure air, procured either from nitre or

minium, blown into diftilled water, ferved

I for
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for their living, growing, and emitting fecu-

lent matter.

Therefore it cannot be doubted, that

animals may live on pure air and pure wa-

ter 3 and that their, fluids or folids may be

immediately produced from thefe fub-

flances.

Although gold fifh may thus live on wa-

ter and air alone, yet they have organs for

digefting animal food ; and when in health

they, as well as other fiiTi, are very vora-

cious.

If we contemplate generally the inhabi-

tants of the fea and other waters, we mould

be at a great lofs to comprehend how fuch

infinite numbers could be fupplied with

food, if fome of them were not able to

fubfifl on water and air alone. The quan-

tities of polypi, which in forming their

habitations, produce thofe immenfe maffes

of coral which rife from the bottom of the

deep, fometimes almoft perpendicularly

where
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where it is unfathomable by any line, could

never find fubfiftence from vegetables, none

of which grow within a thoufand miles of

them.

Oyfters, and a van: variety of other fliell-

fifh, are fixed to the rocks on which they

grow ; or they bury the remains of their

progenitors, by growing upon them, without

being able to go in fearch of food, if it does

not prefent itfelf to them.

The fea is thickened with myriads of

fmall infects and reptiles, with which it

often glows as if on fire, at vaft diftances

from any land where any vegetable could be

procured.

Even herrings, and other fifti which mi-

grate, go in moals of fuch length, breadth,

and thicknefs, that thofe in the middle and

towards the end could hardly expect to find

the fmalleft remains of food, as it muft all

be devoured by the front of the fhoal ; yet

we find that all of them have their roes

equally



equally filled, all of them are equally fat

and well nourifhed. It is not fo with

a fpecies of deer, called fpring-buck,

which travels in immenfe herds in the

fouthern parts of Africa, eating up every

green thing in their pafTage. Thofe in

the centre and rear become emaciated and

enervated, and an eafy prey to lions, hyenas,

and other carnivorous animals, which their

great fwiftnefs, when in health and ftrength,

renders them out of all kind of danger of,

Fifli being capable of living upon water,

impregnated with air, and being alfo capa-

ble of digefting animal or vegetable food,

while they cannot be preffed for want, have

all the luxury of epicures. A jack in a

pond may devour all its fubjects, and live

without them fole mafter of his dominions,

while other tyrants are confined to the maf-

facre of a few only, being obliged to retain

fome, often much againif their inclination,

for their own exillence.

Although
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Although vegetables are capable of living

on water and air alone, and animals are alfo

capable of being nourifhed by thefe fub-

ftances, yet neverthelefs a vegetable is better

nourifhed byabforbing other fubftances into

its roots, and an animal by vegetable and

animal fubftances already formed.

I do not mean to enquire farther at pre-

fent into the food of vegetables, but only to

obferve that they are all nourifhed by water

and air, or by fubftances already formed

from water and air.

I proceed, therefore, in the next place,

to confider what parts of vegetables can be

converted into the juices of animals.

There are various folids and fluids in ve-

getables, having a vaft variety of different

properties.

Their fluids may be confidered as of two
kinds, fuch as on evaporation leave a muci-

lage



[ 84 ]

Iage behind, and fuch as on evaporation

leave no mucilage behind.

Excepting in as far as water may be con-

fidered as nourimment to animals, the watery

parts which evaporate can hardly be con-

ceived to be digefted ; for it is probable, that

when aquatic animals are nourifhed by water

and air alone, that this water and air does

not go through any procefs in the ftomach

and inteftines, but gets into and is altered

in the body much in the fame way as in

vegetables.

All the folids of vegetables confift of mu-

cilages combined with water, excepting

refins and other oils or oily fubftances.

We may confider, therefore, the whole

nourifhment which animals derive from

vegetables as confiftin^ of their muci-

lages.

It feems moft probable, that none of the

refinous parts arc digefted : vegetable refins,

when
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when feparated from the other parts, we

never find attacked by any animal ; yet when

mixed with the mucilaginous parts, they

feem fometimes to beconfumed either wholly

or in part.

All mucilages of vegetables Teem to be

capable of ferving for food to fonae one or

other animal : we find not only farinaceous

matter, and other fubftances perfectly bland,

attacked by infects, but likewife jalap,

fcammony, cicuta, and the mofr. deadly ve-

getable poifons devoured and deftroyed by

fome one or other infect. Not only the

juices contained are thus found devoured,

but it appears that in warm countries, where

vegetation takes place very fart, and is per-

haps fuperior to the powers of putrefaction,

that there are particular fpecies of infects

for demolishing all dead vegetable matter -

9

termites eat every particle of a dead vege-

table, leaving nothing behind.

All animal fluids may alfo be divided into

fuch as, after the water is evaporated from

G them,
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them, leave mucilage behind, and fuch as

leave no mucilage behind.

All thofe which leave mucilage behind,

are capable of ferving for the nourimment of

animals of fome one or more fpecies.

All animal folids confifl of mucilage and

water ; fometimes mild calcareous earth and

calx phofphorata are depofited in the bones

or other harder parts. But in every folid

there is always mucilage and water -

} and all

animal folids are capable of giving nourim-

ment to animals of certain fpecies ; there-

fore all animal folids, and fluids containing

mucilage, are capable of giving nourim-

ment to fome one or other animal, even

thofe which are the moft deadly poifons.

Cantharides are greedily devoured by two

fpecies of infecls, not part of them picked

out from other parts, but the whole entirely,

without leaving a veftige of any the leafl

part of the cantharis. I have procured thefe

infecls from chefts of cantharides imported

from Sicily, and which had lived upon the

cantharis



cantharis for many months. After being

warned with water flightly, thefe infects

have juices perfectly bland, fo that if they

be bruifed and applied to any the moft fen-

lible furfaces of the human body, they pro-

duce no inflammation, nor have any appeaiv

ance of pofleffing any matter having a fli-

mulating quality.

,In animals as well as in vegetables, there

are expreffed oils which appear, as we mall

afterwards have occafion to obferve, perfectly

nutritious.

Therefore all animal and vegetable folids,

and all animal and vegetable fluids contain-

ing mucilage, and expreffed oils, and poffibly

effential oils in the form of reflns, are capa-

ble of giving nourifhment to fome one or

other fpecies of animal.

I come in the next place to confider what

fubftances are capable of giving nourifhment

to the human body.

G z Medi-
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Medicine being, as far as we can trace it

in all countries, in its firft beginnings in the

hands of men, infected with fuperftition,

every part of its doctrine has conftantly been

affected with that weed, and the dietetic

part perhaps more fo than any other. We
find always in the mouths of thofe tainted

with this original fin, that man is to live

naturally and on fuch food as is prefented to

him by nature. Little men, and forgetful

of the Almighty's decree, that man mall

earn his bread by the fweat of his brow,

and of courfe find out all kinds of fubftances

from whence he is to procure fubfiftence

;

and if he cannot by his indufhy find out

vegetables, or animals which may ferve

him for fubfiftence, he muft cultivate and

alter them from their natural flate. Ac-

cordingly men live, in as far as they live on

vegetables, on fuch as are no where to be

found growing naturally. Wheat, rice,

rye, barley, or even oats, are not found

wild ; that is to fay, growing naturally in

any part of the earth, but have been altered

by cultivation j that is, by the indufiry of

mankind,

2
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mankind, from plants not now refembling

them even in fuch a degree as that we can

trace from whence they drew their origin ;

and not only thefe," but moft of the other ve-

getables that we employ. A plant of fcanty

leaves, and a fmall fpike of flowers, not

weighing altogether half an ounce, is im-

proved into a cabbage, whofe leaves alone

weigh from fifty to an hundred pounds,

without counting thofe which are expanded,

or into a cauliflower ofmany pounds weight,

being only the embryo of a few buds, which

in their natural ftate would not have weighed

fo many grains -

} the plant itfelf, in its

natural ftate, not only being nothing in its

bulk, but in its quality the reverfe of nu-

tritious.

I am not, therefore, to enquire what is

the natural food of man, who has no na-

tural food ; but into what he has been able

to render proper for his nourishment, and

been able to produce for himfelf by his own
induftry.

G 3
'

I will
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I will take this fubjcdl in another light.

It may be thought that man is in this refpect

miferable beyond all animals without any

recompenfe : but man is deftined to inherit

the whole earth ; not according to Ovid and

fome of the other ancient poets, to live only

in the temperate zones, but to live and even

be numerous in the torrid and both the frigid

zones. The torrid 2one is indeed the mod
congenial to man in his natural ftate.

There vegetation and animation go on fo

quickly, that food . is eafily procured, and

raiment is not wanting : but other difficul-

ties occur perhaps from ravenous animals,

violent difeafes, and other circumftances

which are quite foreign to our prefent fub-

jecl, and which I (hall not digrefs into.

Suffice it to fay, that I am to enquire into

what food human induftry has found for

the human fpecies.

The firft that I mall take notice of is a

vegetable mucilage, which is called farina-

ceous matter.

Farina-
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• Farinaceous matter is found moft parti-

cularly in the feeds of that great divifion of

plants called gramina : a diviiion which has

been particularly confidered, and appears to

be principally intended for the nourifhment

of animals.

Some of thefe gramina have been altered,

as I have already hinted at, by cultivation,

ib as to afford feeds much larger, and there-

fore giving a much larger quantity of nou-

rifhment than they do in their natural ftate.

It would be carrying this refearch into too

long a detail to enter minutely into the. de-

fcription and cultivation of this principal

food of mankind. We mall content our-

felves with the following obfervations.

The gramina, as well as the other plants

known and ufed by the Greeks and Ro-
mans, are fo ill defined, that we cannot tell

certainly what they made ufe of, or whe-
ther thofe remain which they had brought

to perfection, or whether they have been

loft, and others have been brought anew

G 4 from
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from natural plants, which have been va-

ried from their natural ftate, fo as to pro-

duce them.

Rice can only be cultivated in warm cli-

mates, and in lands either altogether or

nearly overflowed with water. This grain

contains more nourifhment for its bulk than

any other pure farinaceous feed whatever.

It has however a fmall quantity of aftringent

matter mixed with the farinaceous, and be-

tween the huik and the feed there is a fmall

proportion offugar. Rice delighting in moif-

ture, although the crop be heavy, does not

exhauft the ground fo much as might be

expected.

Wheat, for its bulk, contains farinaceous

matter next in proportion to rice, and has

the farinaceous matter more pure than any

other feed, having the lean: aftringent mat-

ter mixed with it, and very little if any

fugar between it and the hufk. As it is the

pureft and beft grain, fo it requires the

greateft labour in its cultivation.

The



The otherfpecies of grain may be confi-

dered only as fubftitutes for rice and wheat,

and are only cultivated for food, where

wheat or rice will not grow, or where wheat

exhaufls the ground to fuch a degree, as

that it is not capable of bearing fucceffive

crops of it. We may except maize, which

in moderately warm countries is eafy of

culture, and produces large quantities of

farinaceous matter, mixed however with

fuch aftringent matter as gives it fomewhat

of a difagreeable tafte,

r

The farinaceous matter in the feeds of all

the gramina, is the fame as it is alfo in all

other plants/ and parts of plants which

produce it.

In the feeds of the gramina there are

three fubftances, befides farinaceous matter.

Sugar generally contained between the huik

and the cotyledon, or between tjie external

hufk, which was formerly the flower, and
the proper fec^, confining of the hufk,

cotyledon and embryo ; this fugar is molt

probably
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probably produced during the flowering,

and has not been deftroyed ; it is in largeit

quantity in rice and rye. Secondly, a

mucilage, which is very apt to fall into

fermentation, and which is in the largefl

quantity in rye and barley, fo as to render

them fomewhat apter to fall into fermenta-

tion. Thirdly, an aftringent juice appa-

rently fimilar to the ordinary aftringent mat-

ter in other vegetables.

That the farinaceous matter is the fame

in all thefe feeds, and only mixed with

thcfe other extraneous matters is evident,

becaufe thefe other fubftances may be de-

ftroyed by iteeping the feeds either with or

without the hufks in water for fix or eight

hours, pouring off the water, and applying

frefh, and fo perflating for fame time, until

the other fubftances are warned off", or deT

ftroyed by fermentation. The farinaceous

matter remains folid, and in a fine powder.

If the hufks were prefent and the whole be

bruifed down and paiTed through a fieve,

the farinaceous matter fublides in the form

of
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of a white folid fubftance, and may be fe-.

parated from the water by fubfiding, filtra-

tion and evaporation ; it is found to be the

fame in all its qualities from which ever of

thefe feeds it is procured, and is called

ftarch.

We muft not, however, confider ftarch.

as farinaceous matter, abfolutely free from

any alteration, although there feems to be

a very fmall degree -> for thofe parts of it

which have undergone any fermentation

are probably warned off, along with the

other extraneous matters mixed with it in

the feeds.

Another natural clafs of plants which

have been called legumina, plants having

flowers which have been thought by fome

botanifts to refemble a butterfly, and which

by Linne are called, according to his whim-
fical denomination of claffes, diadelphia de-

candria, feem alfo deftined very much for

the food of animals ; but all of them are

naturally unfit for the nouriinment of man-

kind.



kind; By culture an aftringent matter,

which is found in their feeds is deftroyed, fo

that the farinaceous matter which they con-

tain is rendered fufficiently pure for ufe

;

neverthelefs the fame culture produces in

them a confiderable quantity of that muci-

lage which is fo apt to fall into fermenta-

tion.

Perhaps this clafs of vegetables might

not be cultivated fo as to produce ripe feeds

for food, if it were not-for the advantage

the farmer finds in taking alternate crops of

them and the gramina.

Nuts are feeds of trees generally, but fo

various in their botanical distinctions, that

they cannot be claffed otherwife, than that

there is an external hard covering, within

which, when it is firft formed, there is

fomething fomewhat refembling cellular

membrane in an animal. In the middle of

this is the embryo of the feed contained in

a peculiar membrane, and in which is in-

cluded the embryo of the young plant after

the
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the flower is over. Within this membrane

a white, and what has been called a milky

juice, is formed and contained. This milky

juice confifts of fugar mucilage, difpofed to

fermentation, and probably expreffed oil ; of

this, however, I only judge by external

appearances. That there is oil has not been

clearly made out by any experiments that I

know of ; and I have never had time to in-

ftitute a fet of experiments to determine the

point. By degrees this milky juice thickens,

increafes, and expands or dilates the inter-

nal membrane in which it is contained, the

cellular membrane between it and the hufk

being gradually comprefTed, apparently killed,

and rendered fibrous, until the membrane,

covering what has now become two coty-

ledons, generally is applied to the external

hard coat, which we call the fhell.

The cotyledons con fin: of farinaceous

matter, mixed with a large quantity of

expreffed oil, and fometimes a bitter juice,

which has been held in fome cafes poifon-

ous, but, that it is, admits of very confider-

•
, able
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able doubt. ErTential oil is very often found

in large quantities, in the hulks of thefe

nuts* It is a queftion whether it is not

alfo in fomc inftances difperfed through the

cotyledons, but that is not perfectly deter-

mined.

The exprefTed oil contained in thefe nuts,

has the property of preventing the other

matters from being warned off, in fuch

manner as to form ftarch from them, by any

means I have hitherto been able to employ ;

but their coagulability by heat, and other

properties, £how clearly that they contain a

large proportion of farinaceous matter.

There are many other feeds of vegetables

of various clafTes that abound with farina-

ceous matter, and which might be employed

for nourishment, if human induflry had

exerted itfelf to cultivate them, as it has

thofe which I have now enumerated. The

feeds of the cucurbitacea?, for in (lance,

contain farinaceous matter in as pure

a form as the gramina, and even might

i vie
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vie with the beft of the gramina, as ftarch

can be equally made from them ; but the

quantity is like a drop in the ocean. The

feeds of other vegetables vie with nuts in

the mixture of farinaceous matter, and ex-

preffed oil, fuch as, for example, the feeds

of the poppy, which poffefs no part of the

narcotic juice of the hulk in which they

are contained.

I am inclined to think that fruits of vege-

tables alfo contain farinaceous matter, even

apples, peaches, apricots, and more parti-

cularly perhaps the bread fruit. But this

opinion is but a conjecture, no experiment

having been made to afcertain it.

The items of fome vegetables, particu-

larly of that natural clafs which is called

palmar, I alfo fuipect to contain farinaceous

matter, a powder, according to the accounts

which we receive from the countries in

which they grow, being beaten out of them,

made ufe of for nourifTiment, and formed

into a fubftance we call fago ; which, al-

though



[ 100 ]
-

though it cannot be well determined with-

out opportunities which are not eafily pro-

cured in this country, I have great reafon

to conjecture to be the product of farinace-

ous matter.

The roots of plants of many claries con-

tain large quantities of farinaceous matter 3

of thefe the potatoe contains it in the purefl

form, and is emulous of the feeds of the

gramina. Belides the farinaceous matter,

it contains evidently a ccnfiderable quantity

both of fugar and that mucilage which is

difpofed to fermentation ; but it is void of

the aftringent matter which exifts perhaps

in the feeds of all the gramina, although not

fo difcernable in wheat, rye, and barley.

The other matters may be eafily warned off,

fo as to leave a farinaceous matter in the

form of ftarch.

There are fbme roots, fuch as bunium

bulbocaftanum, which are natives of this

country, that have farinaceous matter nearly

as pure as potatoes ; but thefe do not grow-

wild
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wild in a quantity fufficient to render them

ofaccount, neither have they been cultivated.

Various other roots of different natural

claffes grow in warm countries, with mo-

derate cultivation, fuch as yams, fweet po-

tatoes, &c. which contain farinaceous mat-

ter in fuch quantity, as that the other fub-

ftances may alfo be warned away, and ftarch

be left. Thefe contain a larger proportion

of fugar than thofe we have already men-

tioned.

Thefe are the fources from whence

farinaceous matter is obtained for nourifh-

ment.

There are feveral fubflances which are

contained in a variety of different vegetables

;

which, neverthelefs, when extraneous mat-

ters are feparated from them, fo that they

are obtained by themfelves pure, are found

to be the fame fpecies of matter. Thus it

is the fame fugar which is contained in all

plants. It is the fame blue matter which
affords, with a mixture ofyellow, the green

H in
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in the leaves of all vegetables. So from
whatever fource farinaceous matter is de-

rived, it has always the fame properties.

It confifts of a mucilage, combined with

water fo as to form a folid. It feems to

be depofited in very fine particles in ex-

tremely fmall cells, as appears by the fine

powder it eafily falls into when ground in a

mill. If it was an uniform folid, the

grinding would by no means produce fo fine

a powder. When the cells are deftroyed

by foaking it in repeated waters it falls into

an extremely minute powder, without much
trituration, which it could not do if it was

in a folid mafs as in that cafe the out-

lide only would be foftened or dhTolved.

It is hardly foluble in water heated to lefs

than ioo° of Fahrenheit's thermometer,

excepting fome fermentation mould take

place in it. It diffolves in water in a heat

from 1600 to 1800 forming a vifcid folu-

tion. An heat above 1800 coagulates it,

whether it be applied to the farinaceous

matter immediately, or whether it be ap-

plied
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plied to a folution of it in water. It dif-

folves by long boiling in water after it is

coagulated, and now forms a folution not

near fo vifcid, adhefive, or tenacious, as it

does when difTolved in a lefs heat than is

fufficient to coagulate it.

Farinaceous matter is perhaps the princi-

pal nourifhment of mankind ; and not only

of mankind, but of other animals whofe

organs of digeftion approach near to thofe

of the human fpecies,

Yet men do not ufe this fubftance with-

out preparation, even after they have had

the neceflary labour of cultivation ; for in

all countries, where fire can be procured

with any tolerable eafe, they have always

coagulated it by heat, and fometimes more

firmly by alkohol, alum, and other fub-

ftances, which have the power of coagula-

ting it as well as heat.

The next fubftance taken from vege-

tables, which men ufe for nourimmenr, is

fugar,

H 2 This
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This fubftance is found in every vege-

table, excepting the fungi, if they be vege-

tables. It muft alfo be obferved, that there

is no evidence of its being contained in

lichens, mofles, or algi, although from

their tafte one would be led to believe that

it is alfo contained in thefe. I have pro-

cured pure fugar from a great variety of the

different claffes of plants : from the gramina,

liliacea, plantae, palmae ; from trees, fhrubs,

and herbaceous vegetables ; from each of

them of various natural daftes, fo that I

have no doubt but it may be procured from

all of them.

The procefs is eafy : take any of the

parts of an annual which are growing -

y or

in a perennial take the juices at the time

it is making its annual moot ; the quantity

of juice to be collected muft be feveral gal-

lons, mix it with an equal quantity of a

faturated folution of lime in water; boil

them together brifkly, taking off the fcum

as it rifes, until the heat of the boiling

liquor is 234
0 of Fahrenheit's thermometer ;



let it cool flowly, and cryftals of fugar will

often be found at the bottom. If they are

not, mix the mafs with the fame quantity

of the lime water, and evaporate it again :

if cryftals of fugar are not now formed, the

mixture and evaporation are to be repeated,

and the evaporation continued till the heat

is from 244
0 to 2460

. It k immaterial that

the boiling mould go on very quickly.

But although fugar is thus found in all

vegetables, yet its fources for the purpofes

of food are not very general, being confined

principally to grapes, figs, dates, and fome

other fruits. Fruits indeed in general con-

tain fugar ; many of them in fufficient quan-

tity to afford confiderable nourishment. But

the three fpecies which I have enumerated,

are thofe on which many perfons live almoft

entirely, the fugar being nearly their only

nourimment ; as dates in fome of the Afri-

can provinces, grapes in fome parts of Por-

tugal and Spain, and figs in parts of Greece,

and the Grecian iflands. I do not fay that

H 3 in
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in thefe countries all the inhabitants live

upon thefe fruits alone, but many do.

In thefe fruits there are mixed with the

fugar the vegetable mucilage, prone to fall

into fermentations itfelf, and to carry the

fugar as well as other matters along with it

into fermentation, as appears clearly, by

taking a folution of pure fugar, and a quan-

tity either of the juice of the fruit in its

recent flate, or an infufion of it when dried,

and putting them under the fame circum-

ftances, i. e. in a heat of 55 degrees, and a

moderate expofure to the air ; we find that

the recent juice or infufion of the fruit will

enter readily into fermentation, while the

folution of the pure fugar will remain un-

altered.

Both farinaceous matter and fugar are con,

tainedinthe roots ofumbelliferous plants,and

receptacles of the flowers of the fynginefia.

Sugar when purified, that is, feparated

from all extraneous matter, is a mucilage,

capable of combining with water fo as to

form
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form cryftals, which are readily foluble in

nearly half their weight of water, in a heat

of 50
0 of Fahrenheit's thermometer, form-

ing a vifcid folution, which is readily diffu-

fible through any quantity of water, in any

heat the water will bear.

Expreffed oils found in vegetables are alfo

capable of being digefted. The feeds con-

taining them, and efpecially nuts, are in

many inftances the principal food of the in-

habitants of a country, as cocoa nuts for

inftance, both in America and in the Eaft.

It is true that thefe feeds likewife contain

farinaceous matter ; but then the farinace-

ous matter is not nearly in fuch proportion

as to give nouriihment alone in the quantity

made ufe of.

I mall have occafion to bring forward

this fubject more fully afterwards.

The next fubftance which is found in ve-

getables, capable of giving nouriihment to

mankind, is gum.

Under
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Under the name ofgum almoft all vegeta-

ble iubftances have been fometimes included

which are perfectly colourlefs, infipid, and

inodorous in themfelves and which, when
the juice of a plant oozes out naturally, upon

the water's evaporating, leave a folid which

is infipid, inodorous, and colourlefs, and

diflblves in water fo as to form a vifcid fo-

lution. But of thefe juices and fubftances

there are feveral which do not agree. Gum
:ragacanth for inftance, having many of the

properties of farinaceous matter. Thofe

which I mean to take notice of at prefent, are

gum arabic, feneca, cherry-gum, and others

which are fimilar.

Thefe, when found naturally in the plant,

are combined with water, forming a folu-

tion of a vifcidity in proportion to the con-

centration of their folution. They are not

coagulable by heat, as is the cafe with gum
tragacanth, and others of that kind. They

are, however, coagulable by fome applica-

tions, fa h a lithargyrus acetatus. T»hey

differ from the mucilage difpofed to fermen-

tation, and the mucilage which prevents fer-

menta-
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mentation at leaft in this quality, that they

have neither the one nor the other difpofi-

tion.

This mucilage is no where cultivated for

food, or even collected fo that we mould

be apt to confider it as incapable of afford-

ing any nourifhment, if it were not that it

has happened that the caravans croffing the

fandy deferts of Africa, over which they

have brought gum feneca, have in many in-

ftances loft their way, exhaufted their pro-

vifions, and been obliged to live on this

gum for many weeks, having nothing elfe but

water alone, and that even very fparingly

;

but we know that a man can hardly live

without food for more than ten days.

Another colourlefs mucilage is contained

in almofl: all vegetable juices, which is not

only in itfelf very apt to fall into fermenta-

tion, but is alfo extremely powerful in lead-

ing other vegetable matters into fermenta-

tion, as I have already taken notice of.

I This



This mucilage I have never been able to

feparate by itfelf, fo as to inveftigate its pro-

perties i nor have I been able to determine

whether it be a digeftible fubftance or not.

But it has powerful effedts in the digeftion

of every fubftance with which it is mixed,

and which I mail have occafion to notice

afterwards.

It is contained in every vegetable, and in

every part moft probably, but more parti-

cularly in the root, or what is the fame, the

ftem of perennial plants, when the annual

fhoot is juft about to be pufhed out ; in the

growing part ofall vegetables ; in the flower $

and in that pulpy fubftance which enve-

lopes the feeds and fruits. It is alfo in

larger proportion in particular natural clafles,

fuch as the cruciform plants, or according

to Linne's whimfically named fyftem, tetra-

dynamia, and fome others.

But there is alfo another mucilage, which

is the very reverfe. It is likewife com-

bined with water in the vegetables contain-

2 ing
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ing it ; but when it oozes out from a wound

feems rather to concrete, and become folid

by evaporation, as may be feen on breaking

an unripe cucumber, and letting its juice

ooze out. This fubftance refifts fermenta-

tion ; whether it be digeftible or no, I alfo

have not been able to determine ; moft pro-

bably, however, it is, fince unripe fruits of

the cucurbitacea are cultivated in fome

countries, as a principal part of the nourifh-

ment for a certain feafon of the year.

The next fubftance which we may fufpect

to be found in vegetables, and to be digef-

tible, is native vegetable acid. But there

are no good grounds for determining whe-

ther it be or not, only that it feems, as far as

experiments loofely as they have been made

in many points of medicine (how, to pre-

vent the fea-fcurvy, when men have been

obliged to live on faked animal food.

The fungi are a clafs of fubftances which

fome have rather conlidered as animals than

vegetables. They certainly have folids not

at
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at all fimilar to thofe of any other vegetable,

ifthey be vegetables. They are to be clafled

as food at leaft, certainly with animals.

Thefe are all the fubftances which are

found in vegetables that appear capable of

giving nourishment to mankind, or even to

have any power over the digeftion, excepting

by their effects on the organs of digeftion

confidered as alive. For in the firft place,

the fibrous and membranous parts of vege-

tables are clearly not digefted, let them be

ever fo tender or foft. That they are digef-

tible by other animals I have already mown.

I need only here point out what occurs to

every man's obfervation, that they pafs

through the inteftines without being decom-

pofed ; and never form in any country, or

in any nation, any part of the food ; other-

wife why fhould many rude nations, fuch

as the Indians, inhabiting feveral parts of

America, be hardly able to keep up their

tribes, when they have plenty of trees and

grafs to feed upon, if thefe would ferve for

nourishment. It would then be no inhu-

manity to fend a colony to drive a part of

mankind
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mankind fo wretched, as hardly to be able

to liibfift on the mell-fim that are thrown

upon their fhore, into the inland part of their ,

country, where there are plenty of grafs

and trees, if they could but feed upon them.

But fuch food cannot be digefted in the

human ftomach, in confequence inevitable

deflruction and devaftation muft fall upon

that race.

There are various mucilages contained in

vegetables, which have medicinal proper-

ties, and are never ufed as food.

It is true that fome plants, naturally en-

dowed with juices totally repugnant to the

human body, neverthelefs by human indus-

try have been cultivated fo as to deftroy their

noxious qualities, and render them proper

for food, fuch as lettuce, cabbage, &c.

But then the fame culture abfolutely de-

ftroys thefe juices which would be detri-

mental.

There are alfo many medicinal fubftances

found in vegetables. Thefe might acl upon

the
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the ftomach as medicines, and afterwards be

digefted and afford nourifhment. But this

does not appear to be the cafe, for they feem

to pafs through the fyftem unaltered : jalap

for inftance given to the mother, will purge

the infant. The aftringent juice of madder

enters into the blood-veffels, fo as to colour

the bones.

Almoft all animals, in certain fituations,

afford nourifhment to mankind, and may
be efteemed not only at firft fight, or on

flight inveftigation, to have in them an infi-

nite variety as food, but even on more mature

and perfect attention to them, they do not

appear to be fo eafily reduced to their fimple

fpecies, as vegetables. However, I mull

endeavour to difcriminate thefeveral different

fubftances found in animals and proper for

food, or capable of being digerfed.

In the firft place, the folid fibres of ani-

mals differ very little in their properties, as

far as they can be inveftigated chemically.

They
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They all confift of a mucilage, combined

with water, for the calcareous earth and

calx phofphorata which are found in bones

are only depofited in interftices. This

feems alfo true of the fhells of fifties, al-

though in thefe the calcareous earth is in

much larger proportion. In fo far as it is

contained in either, it certainly gives no

nourifliment to the human body. When
thefe fubftances, therefore are digefted, it

is the fibrous, or membranous, or cartila-

ginous parts which give the nourifhment.

The folids which give nourifhment, there-

fore, as I have faid, confift of mucilage

and water. The mucilage is combined

with the water in fuch manner as to

form a folid, not difTufible through more

water, if it be applied in a moderate degree

of heat, without a fermentation taking

place. They are all coagulable by heat, as

well as by many other applications. When
freed from all extraneous matter, they are

colourlefs, infipid, and inodorous. There

are many other chemical properties in which

they
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they alfo agree ; fuch as yielding, on a diftfl*

lation by themfelves, which has formerly

commonly been called chemical anaJyfis,

empyretimatic oil of the fame kind, vola-

tile alkali, water, gas, inflammable air,

&c. Yet they differ very much in their

eafinefs of digeftion, which feems to arife

either from their confiftence, readinefs of

folution, coagulation, or readinefs of en-

tering into fermentation, as I {hall have an

opportunity of ftating afterwards.

All animal fluids confirming of coagulable

mucilages and water, feem alfo capable of

being digefted. Thefe however, are more

various than the folids of animals.

The properties of the different parts of

the blood, and of the other fluids of the

human body, I have inveftigated to a

certain degree long ago, and publifhed

the refults of my experiments in the

Natural Hiftory of the Human Body.

There can be no doubt, but that thefe

may be digefied and afford nourifhment;

but
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but fo inhuman a practice as employing them

for food is fortunately nearly banimed from

the earth.

The fluids of other animals differ but

very little from thefe in their chemical

properties.

Firft then there are the red particles of

the blood, and flmilar particles in the blood

of fome animals excepting that they are not

red. As thefe have never been feparated

from the other parts of the blood, and given

by themfelves, we cannot fay that they are

certainly capable of being digefled; the

probability however is great.

Thecoagulable lymph, afubftance which

becomes folid on extravafation, is certainly

capable of giving nourifhment.

Theferum, confiftingof a coagulable mu-
cilage and water, is another part of the blood

which is alfo capable of affording nourifh-

ment. There have been authors, who
I

, from
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from a hafty conclufion from experiments

which they have not feen, have confounded

this fubftance with the coagulable lymph :

but it is not my bufinefs to enter at prefent

on that fubject.

The white of an egg is perfectly fimilar

in all its qualities to the ferum of the blood

confidered feparately ; for what we ordinarily

call the ferum, is the ferum properly fo

• called, and the folution of putrefcent mu-
cilage and neutral falts, neither of which

yield any nourifhment.

The mucus, whofe properties I do not

repeat now, is -not proved to afford nourim-

ment to man ; although being a colourlefs

and coagulable mucilage, we have great

reafon to believe it may, as we have alfo of

all other colourlefs and coagulable mucilages.

The yolk of an egg undoubtedly is capable

of digeftion in the human body ; molt pro-

bably, however, it has its colour from its

effential oil : it is likewife a coagulable mu-

cilage combined with water.

It
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It appears clearly that the poifonous juices

of feveral animals, which when they are

infufed into a wound, prove almoft inftantly

fatal, may neverthelefs be thrown into the

fiomach, not only of many other animals,

but even alfo into the human ftomach, with-

out the fmalleft detriment. I myfelf knew

a black fervant of Mr. Pitt, an Indian mer-

chant in America, who was fond of foup

made of rattle-fnakes, in which the head,

without any regard to the poifon, was boiled

along with the reft of the animal.

The expreffed oil of animals gives nourifh-

ment likewife undoubtedly; but as I have

faid before, I referve the treating of this

fubject till afterwards.

Thefe then are the fubftances, and their

various properties, which are employed to

form the fluids and folids of the human
body.

Thefe fubftances in the organs which I

have defcribed, and with the admixture of

I 2 the
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the fluids which I have alfo enumerated, are

converted into chyle, which is afterwards

formed into blood.

It is not poflible, without the cruelty of

the Perufian altars, to inveftigate the pro-

perties of human chyle by experiment. But

in as far as experiment has as yet been car-

ried, the chyle of quadrupeds, a natural

clafs of animals in which it is necerTary that

we mould rank mankind as far as he is not

improved by culture, have chyle fo fimilar

as not to be diftinpuimable, not even in na-

tural claiTes the molt, oppofite to one ano-

ther in their food, 'ftrudture, or habits of

life. The c«yle of a dog or of a wolf dif-

fers in nothing, as far as can be obferved by

any experiment which has hitherto been

made, from that of a fheep or of an ox. I

do not recite the experiments I have made

•myfelf, or that have been made by others

on this fubject, it would run thefe lectures

into an unneceffary and ufelefs length, but

they agree together perfectly in as far as ex-

periments have been carried.

The



The chyle confifts of three parts ; a part

•which is fluid and contained in the lacteals,

but coagulates on extravafation. Whether

the veffels act upon it fo as to prevent it

from coagulating ; that is, fo as to keep it

diffolved in water and fluid ; or whether the

fluid itfelf is alive, and coagulates by death

in confequence of extravafation, is an argu-

ment which I fhall not here enter into.

The fecond part confifts of a fluid which is

coagulable by heat, and in all its properties

that have been obferved is confonant to the

ferum of the blood. The third part con-

fifts of globules, which render the whole

white and opake. Thefe globules have

been fuppofed by many to be. exprefTed oil

;

but this has not been proved. Neither has

it been perfectly demonftrated that fugar is

contained in the chyle, although it has been

made very probable. What renders thefe

points difficult to determine is, the very

fmall quantity of chyle that can be collected

from any animal, not more than an ounce

or two, at the very moft, from one, even of

the largeft animals. However, the part

coagulating on extravafation, the partagree-

1 3 ing
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ing with ferum in its qualities • the globu-

lar part, which in fome animals, but not in

quadrupeds, exifts without giving whitenefs

to the chyle alone, or along with fugar,

form the elTential Darts of the chyle.

A great many fubftances may enter the

lacteal s along with the chyle, even folids

reduced to fine powder. When indigo has

been thrown into the interline of a fheep, I

have feen the chyle rendered quite blue:

now indigo is not foluble in water, but is a

folid reduced into a very fine powder. So

muilt gets into the chyle giving it a

ilrong fmell, and a great variety of other

fubftances of various colours, various

taftes, and various fmells, each of them

giving colour, or tafte or fmell to the

chyle. Neverthelefs the lacteals feem to

poffefs fome power of rejection, fince green

vitriol, either exhibited along with the food,

or thrown into the interline after the animal

has been opened while chyle was forming

and abfjrbing, gives no colour on infufion

of gall being applied to the chyle j" nor if

galls
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galls be thrown into the ftomach along with

the food ; or if an infufion of them be in

like manner thrown into the inteftine, when

an animal is opened during the time that

the chyle is flowing into the lacteals, do

they give any colour upon a folution ofgreen

vitriol being applied to the chyle j the galls-

might be fuppofed to be digefted, but the

preen vitriol could not : neither can we well

believe that the galls could be digefted when

thrown into a portion of the jejunum of

about a foot in length tied at both ends.

The lacleals, therefore, would feem to

be ready to take in many things not digefted,

but not all. One would be difpofed to be-

lieve that what was injurious to the fyftem

would be rejected by this power ; yet when

we confider the great reafon we have to be-

lieve that cantharides, mercury, and many

other fubftances are abforbed by them,

which certainly are in many cafes deleterious,

we cannot well ground any doctrine on green

vitriol and galls not being abforbed.

I 4 The
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The fubftances which I have above point-

ed out to be the effential parts of the chyle,

are totally different in all their properties

from farinaceous matter, as well as the

greateft part of the other fubftances em-
ployed for food. A change confequently of

the properties of the fubftances employed for

food muft take place in the organs of di-

geftion, fo as to convert the food into thefe

different fubftances effentially contained in

the chyle.

THE PROCESS BY WHICH THE FOOD IS

FORMED INTO CHYLE AND BLOOD.

I come now, therefore, to confider what

is the procefs by which this change is pro-

duced, and by which the fubftances em-

ployed for food lofe their qualities, and

acquire the properties of the effential parts

of the chyle.

A fimple particle of matter confidered by

itfelf is allowed by all philofophers, or in

I other



other words, it cannot be conceived but

that a fimple particle of matter by .itfelf is

perfectly inert and incapable of change. It

may feem to you, Mr. Prefident, and the

reft of this learned audience, and even to

the leaft informed man of any who have

entered into the paths of fcience, that this

propofition is fo true, fo uncontrovertible,

and fo generally admitted, that it may be

impertinent for me to bring it forward to

ground upon it any argument in the confi-

deration of digeftion. Yet, neverthelefs, I

muft obferve, that moft of thofe who have

treated this fubject, feem very much to

have forgotten this maxim.

A fimple particle of matter remaining

the fame, a fubftance cannot acquire new
qualities, unlefs the Almighty fhould pleafe,

by his all-powerful will, to change its

effe&s on other particles of different fpecies.

Two particles of matter, therefore, of the

fame fpecies muft have exactly the fpecific

properties of one, only that the two will

have them, if both their powers can be

exerted



exerted on a third body at once, a double

effect. But that effect can only be more
forcible, not different. If we were to add

a third, or a fourth, or an innumerable

quantity of particles, the properties would

ftill be the fame, and only, if capable of be-

ing applied together, of greater, but not of

different effect. A grain of lead being pro-

jected by the force of gunpowder, may

penetrate the integuments of the head, but

not the fkull ; but if four hundred and

eighty grains are made into a fphere, and

projected by a proportional quantity of the

fame matter, it will overcome the remittance

of the Ikull alfo. If the ball confining of

four hundred and eighty grains be divided

into balls confirming of a grain each, each of

thefe balls will 11:111 have the power of pe-

netrating, though with lefs force, and

therefore will be capable only of pene-

netrating through bodies making lefs re-

iiftance. In like manner any larger or

fmaller mafs of matter of any Ipecies

will have the fame properties exactly, only

that thefe properties, when they can be ex-

2 erted



[ 1

crtcd together, will have greater effect in a

large mafs than in a fmallone.
O

Let us take another exemplification of

this fubject. Suppofe that we have a quan-

tity of matter which is perfectly blue, every

particle of it is blue ; the blue rays of light

which1

it reflects or tranfmits, ftrike the

eye each with no other colour but perfect:

blue i it is feen more perfectly when there

are feveral rays thrown from feveral particles

fo as to be formed on the retina at once

;

the fubftance impreffing the mind with a

ftronger idea of a blue colour when the

particles are numerous. But let us fuppofe

for a moment that there is only one point

in the retina fenfible to light, then one par-

ticle of the blue fubftance reflecting one ray

of blue light, would appear as blue as any

mafs, however numerous its particles might

be, if the reflecting furface did not direct

every ray to that point as a focus.

In like manner the fmalleft particle of

vitriolic acid will have a difpofition to affect

the



the tongue fo as to give an acid tafte, al-

though the effect may be fo faint as not to

be perceived. But the impulfe of a num-
ber of particles acting on different parts of

the tongue at once, will, by their accumu-

lated powers, produce a fenlible effect. So

the fmalleft particle of vitniolic acid which

can poffibly, or does actually exift, will

unite with a particle of iron fo as to form

green vitriol,

Divilion, therefore, unlefs it be fuch as

feparates two particles of different fpecies of

matter chemically combined, cannot change

the properties of one fpecies of matter fo as ,

to form it into another.

Although this doctrine is obvious and

univerfally agreed to, yet it has been by no

means fo held up to light by thofe who have

treated on the fubject of digeftion, as at all

to govern the reafonings which have been

held with regard to it ; I mail, therefore,

ftill put it in another light.

No



1

t *29 ]

No mafs of matter confifts of one folid,.

uniform, perfectly compact body of matter

;

if it did, and remained unbroken, it would be

always ofthe famebulk in every circumftance.

Moreover, the attraction ofgravity being in

all matter according to the quantity of mat-

ter contained in any mafs, without coniidera-

tion of the interfaces, as has been proved by

experiments on pendulums, the quantity of

matter in a mafs is according to its fpecific

gravity. Now, if any fpace was quite full

of matter, the mafs would be always in

fpeqific gravity equal to the fame bulk of

any other fpecies of matter, which is not the

cafe ; therefore a mafs of matter coniifts of

matter and interftices.

Further, if we take any mafs of matter

and expofe it to a greater degree of cold, it

contracts. If the particles of matter touched

in any one direction, they could not come-

nearer one another in that direction, there^

fore the contraction would not be equal and
uniform. But the contraction of any body,,

when it is equally cold, is exactly equal and

uniform
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uniform in all directions ; confequently the

particles of matter contained in a mafs come

nearer, and therefore do not touch one another

in any (direction therefore, the matter con-

tained in a mafs is in feparate particles, not

touching one another in any direction,

A particle of matter mud be confidered in

itfelfperfectly hard, becaufe it cannot bepref-

fed into a lefs fpace. If we have any idea of

matter at all, the firft and mod ablblute

quality of it is to occupy compleatly and

fully the fpace which it is in, admitting no

other matter within that fpace. It is alfo

mofl perfectly inflexible, for it could only

be bent by one part of it being feparated from

another, at lean: in all points except thofe

lying in one line.

MafTes of matter, therefore, confift of a

number of fmall particles not touching one

another in any direction. When, there-

fore, one mafs of matter acts upon another,

the particles ofone mafs are not brought into

contact with the particles of the other mafs.

If, therefore, one mafs of matter mould divide

another,
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another, it muft act by an attracting or re-

pelling power. That is, if I apply an iron

wedge to fplit a piece of wood, the edge of

the wedge does not touch the wood, con-

sidering touch in a ftrict fenfe ; but one fide

of the wedge, if the edge be a true line,

repels one part of the wood to one fide, and

the other fide repels the other part of the

wood the other way, and fo feparates them

from one another.

The idea which I have jufl laid down

of maffes of matter being in particles quite

feparate from one another, like many others

which have perhaps originated with me, or

perhaps with others that have not come to

my knowledge, having crept through Eu-

rope, has occafioned another idea to be pro-

pagated on this fubjecl, the imagination of

mankind not always correcting itfelf by the

it rid: powers of the judgment. Some have

fuppofed that matter confided of attract-

ing and repelling points, not confidering

that a point is nothing, and of which,

therefore, nothing can be predicated, or

nothing
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nothing can have no qualities. It is the

reverfe of another imagination, viz. that

matter is mind, which we mall leave at

prefent to be difculfed by metaphyficians,

vvhofe arguments, like a circle, have no

end.

A mafs of matter, therefore, confifis of

fimple particles, every one of which has

the exact determined fpecific qualities that

the whole mafs has, as far as thefe qualities

differ from any other fpecies of matter ; for,

as an example, one fingle particle of water

has exactly the fame qualities that any other

fingle particle of water has, and equally

exerts them when it is put into a fituation

in which they can be exerted.

Dividing, therefore, any of the fubftances

we employ for food into its fmalleft. pomble

parts or particles, cannot alter its qualities

in the fmallefbdegree, fo far as it has fpecific

properties. The fmalleft particle, there-

fore, of farinaceous matter, fuppofe that

it was divided into its fmalleft particles,

cannot
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cannot have a different property or properties

from thofe of farinaceous matter, and can-

not therefore, by divifion, be converted into

that part of the chyle which coagulates on

eXtravafation, nor that part which is coagu-

lable by heat, nor that part which we find

in globules, much lefs into all thefe three

parts ; yet it is actually in digeftion con-

verted into all the three. That trituration,

or dividing the food into fmall particles, is

the means of converting food into blood, is

an opinion perfectly impoffible to be true,

and therefore not worth fearching after by

other experiments or arguments than thofe

I have adduced.

Modern times are thofe of experiment.

It is true that all our knowledge of every

thing whatever muft arife from experiment

only, that is, from the evidence our fenfes

give us of what appearances nature, in

other words, the creatures of the Almighty,

give impreflions of. Some of thefe impref-

fions are received from the ideas that arife

from things not at all under our dominion,

K or
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01; from circumftances which he governs'

himfelf. Thus, for example, a man fee;

a tree lofe its leaves in the autumn, fees

them renewed in the fprins:, and a new

growth take place during thefummer; he

fees the bloffoms open in the fpring, thefe

he finds followed by fruit, which if it falls

into the earth, he finds capable of pro-

ducing new trees of the fame fpecies, or he

fees it gathered by animals and affording

nouriihment. In this mode of acquiring

knowledge man is totally pafiive ; he did

not contrive to make leaves fall in the au-

tumn, and be re-produced in the fpring ; he

did not contrive to make new wood grow in

the fummer, nor that bloffoms mould open

that the feeds fhould be impregnated with

the embryo ; he did not contrive that the

fruit mould grow, nor did he teach animals

that it was fit for their nourishment. What

knowledge is acquired by attention to thefe

natural circumftances has been called obfer-

yation. It is indeed a contemplation of the

benevolence of the Almighty to give nou-

rifh-



Hmment and happinefs to all the inhabitants

of the earth.

The minds of mankind, not fatisfled With

their powers of obfervation of what pafles

in this earth, but being forced even for their

own fubfiftence to exert themfelves far be-

yond the brute creation, are neceffitated to

make a farther enquiry, and that with a

labour beyond the contemplation of the be-

nevolence of the Almighty. To thole

creatures who have only this earth to exifl

in, food and raiment are provided without

labour or attention during the fhort period

of their lives. It is not fufficient for the

farmer to look where grain grows naturally ;

it is necelfary to try, with an infinite

variety of applications that may be made to

the ground, to produce crops fuperior to

thofe which would arife in it without any

cultivation. It is neceflliry for the hunter

not only to obferve the natural hiftory of

wild beafts, but alfo to try by what means

he can engage them to fall into his toils.

It is neceflary for the fifherman, befides

K 2 admi-
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admiring the multiplicity of fifli, to be

able to contrive either to entangle them or

lurprife them into his nets. It is necefTary

for the 'jfhepherd to try by what means he

can increafe his flocks, fo as to produce

greater numbers than -would naturally he

propagated. It is neceffary that man Should

try to procure better defence from the in-

clemency of the weather, than the caverns

and other hollows of the ground which na-

turally offer themfelves. So, and in many

other cafes it is neceflary for mankind, not

only to contemplate thofe things which hap-

pen naturally, but likewife he is oonftrained

to form projects of his own, and to contrive

means of putting both mind and matter in

circumftances foreign to what would natu-

rally arife in them, and contemplate the ef-

fects 5 and this we call experiment.

Obfervation then, and experiment, are

the fources of all the knowledge of man-

kind.

Man feems to have a degree of pride im-

planted in his nature, which prompts him

con-
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conftantly to confider himfelf as being far

fupeiior to what he actually is, and which

inftinet is the fared proof that he is to be

very fuperior indeed. But as all the virtues

of mankind are balanced by oppofite imper-

fections, the pride of experiment has in

many inftances thrown fcience into confu-

fion, inftead of forwarding it. An experi-

ment to prove a thing otherwife demonstra-

ble is totally fuperfluous ; and not only

fuperfluous, but fallacious. It is perfectly

clear, that if a tube be filled, and kept

conftantly full of a fluid, and placed per-

pendicularly, having three equal holes

pierced through it, and that one fhall be in

the middle of its height, the others at an

equal diftance from it above and below, that

the fluid flowing through thefe holes mould

all be carried to an equal diftance. Yet

upon trying the experiment, it never fuc-

ceeds without management, becaufe of the

imperfection of the workman, and materials.

Experiment, therefore, is often employed

only as illuftration, and not as a foundation

of fcience.

K 3 This



This digreflion perhaps was not neceffary

to confute the idea that trituration could

have any effect in changing food into chyle,

if it were not to excufe myfelf from taking

notice of the futile, unneceffary, and incon-

clusive ground that fome modern authors

have taken for the explanation of this fub-

jedt. I conclude the argument with this

affertion, grounded on what I have now

faid, that if any or either of the fubftances

employed as food were divided into their

imalleft poffible particles, they would re-

main ftill in all cheir fpecific properties ex->

actly the fame as they were when they were

thrown into the ftomach, and would never

be converted either into chyle, or into blood.

That no experiment, or courfe of expert

ments can be made to render this propor-

tion more or lefs evident, and that there-

fore all the experiments which have been

made with regard to this propofition are

perfectly futile.

I come in the next place to confider ano-

ther idea which has been held with regard

to
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to the operation which goes on in the digef-

tion of the food, to wit, that there is fome

menftruum found in the ftomach, which

unites with the fubftances employed for

food, and forms the different eflential parts

of the chyle. That is, for example, that

farinaceous matter is capable of uniting

with fuch menftruum, fo as to form the

part coagulable on extravafation, the part

coagulable by heat, and the part which ap-

pears in a globular form.

This opinion is undoubtedly a poffible

one, and can only be determined to be true

or not by experiment
j for, there may be

either three menftrua in the ftomach, which

may unite with farinaceous matter, fo as to

form the three different compounds of

which the chyle confifts, or there being one

menftruum, it may unite in different pro-

portions with the farinaceous matter fo as to

form thefe fubftances. As muriatic acid

and mercury are capable of forming corro-

jive fublimate and calomel, the acid and the

K 4 mer-
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mercury being in different proportions in

the one and in the other.

Farther, the three parts of the chyle may
be contained in the farinaceous matter ; and

the compound may be fuch as that there

may be a fubftance found in the ftomach

which may unite with one of the elements

of the farinaceous matter, and fet the three

parts of the chyle loofe.

There is one obfervation I here beg leave

to make with regard to a mode of reafoning

which has been too often adopted in phyfio-

logy and medicine, to wit, that it has fre-

quently been thought fufficient to prove that

a thing was not impoffible, in order to afcer-

tain its actually being true. Thus, for in-

ftance, it has not been proved, or attempted

to be proved by any experiment, that there

is any fubftance found in the ftomach ca-

llable of uniting with farinaceous matter,

or any of its elements, fo as to form any

of the parts of the chyle, nor that there is

any fubftance ever found in the ftomach ca-

pable



pable of precipitating the parts of the chyle

from farinaceous matter. On the contrary,

the coagulating gaftric juice, inftead of uni-

ting with farinaceous matter, fo as to form

chyle, has a tendency to coagulate it, if it

be not coagulated before it is thrown into

• the ftomach. The mucus unites with fari-

naceous matter, fo as to form a thick pafte,

refembling in properties the parts of the

chyle in no way, and the watery juices of

the ftomach unite with farinaceous matter,

' fo as alio to form a parte likewife in no way

fimilar to the constituent parts of the chyle.

Nor have bile, or pancreatic juice, any

effect upon farinaceous matter, excepting for

the water they contain. Nor do any of the

fluids of the ftomach or duodenum appear

from any experiment that has been made

either to unite with, or precipitate from fari-

naceous matter any thing like the parts of

the chyle ; but on the contrary, they either

form a pafte with it, or have a tendency to

coagulate it.

Farther, the properties of farinaceous

matter, and the matter of a mufcular fibre,

are
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arc totally different, fo as to be actually

two diflinct fpecies of matter. Now, al-

though the menftruumin the ftomach might

unite with one of them, fb as to form the

conflituent parts of the chyle yet the fame

menftruum could not unite with another

folvcnt, confining of a diftinct fpecies of

matter, fo as to form the fame compound.

Vitriolic acid, for inftance, may combine

with iron, fo as to form ferrum vitriolatum,

commonly called green vitriol ; but vitriolic

acid can never unite with copper, fo as to

form the fame ferrum vitriolatum, but will

unite with it lb as to form quite another

compound, to wit, cuprum vitriolatum,

commonly called blue vitriol but which is

totally different in its properties from the

ferrum vitriolatum, excepting in thofe pro-

perties which it enjoys in common with

pther metallic faks.

Now the three parts conftituting the chyle

are exactly the fame, whether the matter of

a mufcular fibre or farinaceous matter be

digeftedj for I have fed a dog with farina-

ceous



• [ m 1

ceous matter, and another with the matter

of a mufcular fibre, and opening them both

during the time the chyle flowed through

the la&eals, collecting as much chyle as

could be collected from each, on examina-

tion of their properties, they both confifted

of the three effential parts I have already

enumerated, each of thefe parts in the one

was perfectly fimilar, as far as I could con-

trive any experiment, to thofe of the other.

Whereas if it had been a menftruum which

united with the farinaceous matter, and the

menftruum had united with the matter of

the mufcular fibre, the parts of the chyle

formed from the one and the other muft

have been exceedingly different, as the fer-

rum vitriolatum is different from cuprum

vitriolatum.

Moreover, in like manner, the proper-

ties of the parts of the chyle ought to be

different when any one other of the feveral

fpecies of matter which may be employed

for food is ufed ; but that is by no means

the cafe. The chyle of a cat, for inftance,

or
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or a dog, wholly living on animal food, is

the fame with, and cannot be diftinguifhed

from the chyle of an ox or fheep living

wholly upon grafs.

I will frill add another argument to elu-

cidate the point, whether chyle can be

formed by folution or precipitation.

There is no menftruum that is capable of

acting on any folvent, but may be applied

to it in circumftances out of the body of a

living animal, fo as to dilTolve or decompofe

it. But if we apply the gaftric, or any

other of the juices which are applied to the

food in the ftomach or duodenum, we can-

not by*any means form chyle out of the body.

The gaftric juice will coagulate fubftances

out of the living body as well as within it j

the bile will neutralife an acid out of the

body as well as in it ; but by applying co-

agulating gaftric juice, the watery fluids of

the ftomach, the faliva, the bile, the pan-

creatic juice, altogether or feparately, in no

cafe
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cafe has chyle or any thing like it ever been

formed.

Although, therefore, it is poflible that a

menftruum might have been produced in the

ftomach, which might have united with

one fpecies of food, fo as to have formed

the different parts of the chyle, in which

cafe an animal could have lived on one fpe-

cies of food, which is actually found to be

the cafe; yet the fame menftruum could

not have been combined with another fpecies

of fcodj' fo as to form the three parts of the

chyle, which are always the fame in each

of their properties. Moreover any of the

juices which are applied to the food in the

digeftion, or all of them together, may be

applied to the food in circumftances perfectly

fimilar, as far as regards folution or preci-

pitation, and yet no chyle can be formed.

On the whole, therefore, there is not

the fmalleft ground from experiment to

affirm, that there is any juice or matter ap-

plied to the food in the ftomach capable of,

2 or
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or actually uniting with any or all of the

fubftances employed for nourimment, fo as

to form chyle. Neither is there any ground

for believing that the chyle is precipitated

out of the fubftances employed for nourim-

ment, and therefore this idea of the forma-

tion of chyle ought to be abandoned for

want of proof. But it not only wants proof,

but every kind of appearance renders it per-

fectly improbable, and therefore we muft

fearch for fome other operation, by which

the fubftances employed for nouriihment can

be converted into the three effential parts of

the chyle.

Another idea which, as well as the two

we have already gone through, has been

taken up during almoft all ages, is, that ve-

getable fubftances in order to be digefted

would go through the vinous and acetous

fermentations, and the firft ftage of the pu-

trefactive, fo as to be formed into a muci-

lage, which, if it proceeded in putrefaction,

would produce the fame fubftances that

any animal mucilage produced when it pu-

trefied,
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trefied, and was therefore animalized as it

was called ; and that animal fubftances alfo

went through the firft ftage of putrefaction

in the digeftion. This opinion is held ftill

in a greater or lefs degree by many phyfio-

logifts.

The ground of this opinion is, that if

we take a quantity of vegetable fubftances,

of almoft any fpecies, put them in a bag

fimilar to the ftomach, or into a dead

ftomach, keep them moiftened with water

in the heat of the human body, that is in

a heat of about 9 8° of Fahrenheit's ther-

mometer, and in constant motion, that is

to fay, in circumftances as nearly fimilar

as poffible to thofe to which they are

expofed in the ftomach, a faccharine, ace-

tous, and vinous fermentation takes place,

or at leaft the acetous fermentation, acetous

acid being certainly produced, afterwards

the mafs putrefies, and by the firft putre-

faction vinegar is converted into a muci-

lage.

There '
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There being no ground on which we
mould fuppofe that there is any difference

between vegetable matters contained in a

living ftomach and a dead ftomach, under

the circumfhnces that have been pointed

out, it was fuppofed to be proved by expe-

riment, that the faccharine, vinous, and
acetous fermentations, and the firft ftage

of the putrefactive, actually took place in

a living ftomach.

Farther, we find it happen frequently

that a quantity of acid is brought up by

vomiting ; which acid being faturated with

kali, that is, what was formerly called

fixed vegetable alkali, produces kali ace-

tatum, formerly called regenerated tartar,

or fal-diureticus. This obfervation appears

to confirm by experiment the doctrine of

the fame changes happening in the living

and in the dead ftomach. But there are

great grounds for controverting this opinion,

fo ftrong as in my opinion to, render it to-

tally inadmiffible.

In
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In the firft place, the fituation of many of

the fluids in the human body, and thofe of

other quadrupeds, and even in almoft all

animals, is in many cafes nearly the fame

with thofe we can put them into out of the

body of a living animal, and yet the fame

changes do not take place. For example,

the blood does not putrefy in the veffels ofa

living animal, although if contained in the

veffels of a dead animal in the fame heat,

and in all other circumftances as fimilar as

poffible, it putrefies in a few hours. The
coagulable lymph remains fluid in the veffels

of a living animal, but coagulates imme-
diately on extravafation.

This gave me a ground of doubt, whe-
ther the fame changes took place .in the

food in the ftomach of a living animal, that

did in the fame circumftances as far as they

could be copied, excepting not being in the

ftomach of a living animal. I therefore

gave feveral dogs meat alone, and killing

them in about four hours afterwards, on ex-

amining the fubftances at the beginning of

L * the



the duodenum I found no acid, cr at leail:

not any that could be traced by the change

of colour of vegetable juices. I gave to

other dogs in like manner bread by itfelf,

and bread along with meat j on examining

the matter after ajx>ut the fame length of

time, that had paifed into the beginning of

the duodenum, I found in both cafes that

there was not a fufficient quantity of acid to

change the colour of the juice of violets,

but upon applying the juice of black cher-

ries, the brightnefs of the red that imme-

diately enfued, mowed evident acidity.

One thing farther fuggefted itfelf, that bread

was not the natural food of the animal on

which the experiment was made; that

therefore fome fmall portion of this vege-

table fubfbmce might be not perfectly di-

gested, but elude the powers of the ftomach,

and go into the fame fermentations it would

have done in circumftanccs nearly iimilar

out of the body. I Hill doubted whether

formation of acid was any part of the digef-

tive procefs, and therefore conceived the

idea of examining the fact in iheep and

2 cows,
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cows, whofe natural food is entirely vege-

table. On examining the matter in the be-

ginning of the duodenum in thefe animals,

I did not find the leaft trace of acidity, it

not altering the colour of red cherry juice,

the lithmus, nor any other vegetable juice,

of which I tried feveral. Mr. Hunter, oc-

cupied always in experiments, equally well

conceived and accurately executed, had

much about the fame time or before found

no acid in the previous or digeftive ftomach

of rabbits, and other animals of the fame

kind. I am led to conclude, therefore,

that the formation of acid in the ftomach

during digeftion, is always produced by the

digeftion not going on perfectly, the powers

of the ftomach not being fufficient to over-

come the difpofition of vegetable fubftances

to run into the faccharine, vinous and ace-

tous fermentations, and that when the organs

ofdigeftion are weak or difordered, or when
we give an animal food not adapted to its

organs of digeftion, a greater or lefs por-

tion of the food is not governed by the fto-

mach, but runs into the fermentations

L 2 whjch
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which would arife ifthey were not influenced

by its power.

Another point is ftill to be taken into

confideration for the elucidation of this

argument.

The mucilage produced by putrefaction

is in no way fimilar to either of the three

conftituent parts of chyle. If we take vine-

gar and place it in a heat of ioo° of Fahren-

heit's thermometer, a film forms on its

furface, which, when it becomes of a fuffi-

cient degree of thicknefs, falls to the bot-

tom, and a frefh film begins to form, and

goes on in the fame manner. This film

confifts of a mucilage and water, which

does not difTolve in water without going

through farther change. There is alfo

another mucilage produced, which is foluble

in water, and not coagulable by heat. Now
neither of thefe mucilages is any way fimi-

lar, either to the mucilage of the chyle,

which is coagulable on extravafation, or to

that mucilage which oozes out from it, or-

to the globular particles ; therefore, the firft

ftage



ftage of putrefaction does not form vege-

tables into chyle, much lefs does the firft

ftage of putrefaction form animal fubftances

into chyle ; for if meat be exhibited to a

dog which is already foetid and tender from

putrefaction, and the dog be killed in half

or three quarters of an hour afterwards, and

the meat in the ftomach examined, it is

found firmer and free from fcetor, fo far is

putrefaction, or any of its ftages, from being

the operation carried on in the ftomach

during the digeftion.

The changes which take place in the fub-

ftances capable of giving nourishment, and

therefore of being converted into the three

eftential parts of the chyle, are totally dif-

ferent from thofe changes which take place

any where but in the ftomach, duodenum,

and jejunum when alive, therefore no expe-

riment made any where, excepting in thele

interlines in the living animal, can in the

fmalleft degree influence the doctrine of di-

geftion. It muft alfo be farther obferved,

that when food is thrown into a ftomach not

L 3 in
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in perfect health, no conclusion can be

drawn from any fubftance produced by any

change of the matters thrown in, for we
have already feen that in a ftomach not in

health, there is not fufHcient power to cor-

reel: the acefcency of vegetable food. So in

like manner we find in a ftomach not in

perfect force, that animal food will putrefy,

although in a ftomach in perfect force, not

only putrefaction will not go on, but will

be even flopped, and the appearances of it

deftroyed, as in the experiment before re-

cited. Farther, we find that men unac-

cuftomed to live on animal food alone, if

they are fed with fuch food, efpecially if it

be falted, will have putrefaction in many

inftances produced in their fluids, although

men, fuch as the inhabitants about the

mouth of the Orange River, in Africa,

live always on animal food, fuch as

whales, feals, limpets, and what filh

they can catch 5 that many times their food

has entered into a great degree of putrefac-

tion, and there is no vegetable food what-

ever employed at the fame time ;
probably

mod
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rnoft of them never tailed any vegetable

fubflance in their lives, excepting aroma-

tics for feafoning yet they are perfectly

healthy and free from all putrefaction in

their fluids or folids, though they are not

very careful of avoiding it in the exterior

parts of the body. We fee likewife mag-

gots live in and upon putrid mafles, while

they themfelves and all their fluids are per-

fectly fvveet and free from all appearance of

putrefaction. Experiments to be conclufive

with regard to the digeflion mult be made

not only in flomachs which are alive,

but they mult be in perfect health and

vigour, and even food muff, be exhibited,

for which they are naturally formed, and

nothing muft be introduced which may put

them into diforder, or alter their action on

fhe food.

If we examine all the experiments that

have been made on this fubject according to

this rule, we mall find moft of them fome-
what fimilar to the experiment propofed by
the late Dr. Johnfon, to wit, to mix the

water from the famous pump in the Temple

L 4 with
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with that of the citterns in Grand Cairo,

to explain the generation of gold. Ac-
cordingly we find nothing but eternal

vaguenefs and uncertainty of opinion on this

fubjed;.

It may perhaps, however, be poffible to

draw fome conclusions from whence fome

ufeful elucidations mayarife, from obferving

what happens in found and healthy ftomachs

on the digeftion of the food.

Firft, we fee that one fubftance, farina-

ceous matter, is converted into another fub-

. ftance, chyle. Farinaceous matter forms

one fpecies of matter only; chyle confifts

of three fpecies mixed together. Let us

confider what is the operation by which one

fpecies of matter may be converted into the

three other fpecies.

It is impoffible to conceive that the Al-

mighty is conftantly annihilating the attrac-

tions and repulfions of bodies, and giving

them new attractions and repulfions.

We
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We find that by combining two fpecies

of matter together, each of them lofes its

particular qualities, and gains properties

entirely independent of the properties of

either of the fubftances of which it confifts,

excepting when another fpecies of matter is

applied which has a greater diipofition to

unite with one of the two fubftances ofwhich

it confifts, and therefore actually does com-

bine with one of them, forming with it

alfo a fpecies of matter totally different and

diftinct. As for example, vitriolic acid

combines with iron, fo as to form a new
fubftance, ferrum vitriolatum, which is in

all its properties perfectly different from

either vitriolic acid or iron. The proper-

ties of the ferrum vitriolatum are not only

different, but abfolutely independent of

either the properties of the acid, or the pro-

perties of the iron, excepting we apply zinc,

which has a greater difpofition to unite with

vitriolic acid, with which it does actually

unite, and feparates the iron, forming with
the acid zincum vitriolatum, ordinarily

called white vitriol, which is a new and

2 perfectly



[ *5? 3

perfectly diftinct fpecies of matter. It is

clear, therefore, and indeed fince the time

of Mr. Boyle's making this difcovery has

been gradually making its way, and is an

univerfally received opinion, that the pro-

perties of compound bodies depend upon

their combination, not upon the properties

of their elements. It is farther to be re-

marked, that two fubftances may be com-

bined together, fo as to form a third which

may be confidered as an element capable of

uniting with another element, fo as to form

a compound alfo perfectly new in its pro-

perties. For inftance, muriatic acid may

unite with ammonia pura, or as it has been

called, cau ftic volatile alkali, fo as to form

ammonia muriata, formerly called com-

mon fal-ammoniac ; and this ammonia

muriata may unite with the calx of copper,

fo as to form a blue fait, perfectly different

in its properties from the muriatic acid, the

ammonia pura, the ammonia muriata, and

the calx of the copper, excepting as has

been before excepted. In this combination

the calx of copper is not united with the

muriatic
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muriatic acid, or with the ammonia pura,

but with the ammonia muriata, as is clear,

becaufe if we unite the calx of copper with

the muriatic acid, the ammonia will fepa-

rate it, therefore ammonia and calx of cop-

per cannot be united with muriatic acid at

the lame time. So in like manner, if the

calx of copper be combined with the am-

monia ; if we apply muriatic acid, the

muriatic acid will unite with the ammonia,

and feparate the calx of copper from it ; fo

that ammonia cannot be combined with

muriatic acid and copper both at the fame

time ; and therefore the calx of copper muft

be combined with the ammonia muriata

conlidered as an element.

If we have three fpecies of matter, and

take one particle, or fmalleft integrant or

poffible part of each, which fmalleft. inte-

grant parts we mall call A, B, C; A may
unite with B, and form a compound M,
which may unite with C, and form a com-
pound particle X ; or, A may combine with

C, and form a compound N, which may

combine
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combine with B, and form a compound
particle Y, and B may combine with C, and

form a compound O, which may combine

with A, and form a compound particle Z ;

therefore the compounds X, Y, Z, contain

in them the fame matter exactly, to wit, one

of the fmalleft integrant parts A, B, C, of

three diftinct fpecies of matter, and thefe

three compounds difier from one another,

therefore, not in their elements, or fubftances

of which they confift, but in the manner

in which they are combined. We have here

then an operation which may poffibly take

place, by which one fpecies of matter may

be converted into another fpecies, fo that

the whole matter in the one fpecies may all

be contained in the other fpecies, and that

without any addition of any other matter

whatever.

Again, fuppofmg we have four particles

of matter, A, B, C, D, thefe four may

be combined into one : that is, A may com-

bine with B, fo as to form M ; and C may

combine with D, fo as to form N ; M
and
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and N may combine together, fo as to form

one compound X ; this compound may be

decompofed, fo that A may combine with

D, and form a compound O, and B may

be combined with C, and form a com-

pound P, which compounds O and P may

not be capable of combining together ; lb

that from the compound X, two other com-

pounds, O and P, may be produced ; there-

fore from one fubftance it is poffible that

two others may be produced containing

exactly the fame matter, and without the

addition or application of any other fub-

ftance to it.

If we find, therefore, when one fpecies

of matter is converted into another fpecies,

that the fame elements are contained in the

matter which we had originally, and the

matter which is found after the operation,

it cannot be doubted but that the operation

which has taken place, is a feparation of

the elements from one another, and a re-

combination of them in a new manner.

The farinaceous matter contained in barley

is
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is converted into fugar without any addition

or application to the farinaceous matter;

but barley and fugar contain the fame ele-

ments; we may, therefore, conclude, that

it is by this operation that this converfion

takes place.

That barley and fugar contain the fame

elements is mown in this way. It muft be

admitted that any compound, when pure,

always contains the fame elements. Thus -*

kali nitratum, or as it is commonly called,

nitre, confifts of kali and nitrous acid, and

every particle of nitre confifts of thefe two

elements, fo that whenever we have nitre,

we are fure to have kali and nitrous acid.

Farther, therefore, if we put the farina-

ceous matter of barley into a glafs retort,

and diftill it by itfelf, we obtain empyreu-

matic oil, an acid, and water diftilled over,

and there remains behind charcoal. If we

put fugar into a retort and diftill it by itfelf,

we alfo obtain the fame empyreumatic oil,

water, and the fame acid, and there re-

mains behind charcoal limilar in all its pro-

perties.
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perties. We get, therefore, four fubftances,

to wit, empyreumatic oil, water, an acid,

and charcoal, from the convertible fubftance

farinaceous matter, and the fubftance which

it is converted into, to wit, fugar. If thefe

four fubftances be the moft fimple elements,

then farinaceous matter and fugar are con-

fronted of the fame fubftances or elements.

Or if any or each of thefe four fubftances be

compounds, being the fame when procured

from farinaceous matter, and when pro-

cured from fugar, they contain the fame ele-

ments. Farther, that the change of the fa-

rinaceous matter into fugar is by the elements

being feparated from one another, fo as no

longer to be combined in the manner that

they are united in farinaceous matter, but

that they are feparated from one another,

and re-combined in a new manner, fo as to

form fugar a new compound*.

In like manner a piece of a mufcle being

thrown into the ftomach, and paffing

through the organs of digeftion, is con-

• * The vapours obtained are here neglected, but

they are alfo the fame from both.

verted
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verted into chyle ; for the mufcle and the

chyle both contain the fame elements, as is

proved in like manner, by putting the

mufcle into a retort, and diftilling it by it-

felf, there will come over empyreumatic

oil, volatile alkali, and water, there will

remain in the retort charcoal ; if we alfo put

chyle into a retort and diftill it by itfelf,

there alfo come over empyreumatic oil, vo-

latile alkali and water, there remains in the

retort charcoal. The empyreumatic oil,

volatile alkali, water, and charcoal, which

are procured from the mufcle and from the

chyle, are perfectly fimilar to one another

in all their qualities, as far as can be invefti-

gated by any experiments that could be con-

trived. If therefore thefe four fubftances

be fimple fpecies of matter, the mufcle and

the chyle contain the fame elements ; the

only difference is, that thefe elements are

combined together in a different manner.

Or if the empyreumatic oil, volatile alkali,

water, and charcoal, are not themfelves

elementary, ftill thefe confift of the fame

elements ; that is, the empyreumatic oil

from
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from the mufcle contains the fame elements

with the empyreumatic oil from the chyle

the volatile alkali, water and charcoal, iri

like manner contain the fame elements,

whether they be obtained from the one or

the other, or if they were obtained from

any other fubftance whatever.

It appears then that the mufcle and the

chyle do not differ from one another in any

other refpect, excepting that the elements

of which they both equally confift, are

united by one mode of combination in the

mufcle, and in another mode of combina-

tion in the chyle. That the converfion,

therefore, of the mufcle into the chyle is a

feparation of its elements from one another,

and a recombination of them in a different

manner, fo that the compound mail have

new properties.

By a parity of reafoning it may be proved,

that all animal food in being digefted or

converted into chyle, has the effect produced

by a feparation of its elements from one an-

M other,
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other, and recombination of them in a dif-

ferent manner, fo as to form chyle, a new
compound ; and likewife, fince by putre-

faction farinaceous matter, and all other

vegetable food may be made to yield exactly

the fame fubftances with animal fubftances,

particularly with chyle • that is, nitrous

and muriatic acids, volatile alkali, water,

volatile hepar fulphuris, gas, inflammable

air, calcareous and argillaceous earths ; as

thefe are the fame, whether vegetable food

or chyle be putrefied, it follows that vege-

table food likewife contains the fame ele-

ments with chyle, and that thefe elements

are only feparated from one another^ and

recombined in fuch manner as to produce

and become chyle.

Digeftion then is performed on fub-

ftances containing all the elements of chyle.

Thefe fubftances in the ftomach, and

other organs of digeftion, have their ele-

ments feparated from one 1 another by the

effects of the ftomach, and other organs of

digeftion, upon them, occafioning in them a

decom-
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decompofition and recombination of their

elements into a new fubftance*

Suppofmg that I have proved that food

is not formed into chyle, by being com-

bined with any watery or other menftruum,

by being rubbed down into fine particles,

or by undergoing any part of the faccharine,

vinous, acetous, or putrefactive fermenta-

tions, but by a decompofition and recombi-

nation of the elements of the food which

requires no additional matter, nor that any

mould be taken away, can any advantage

be drawn from fo abftracled an argu«»

ment ?

We are now to endeavour to underftand

by what power a compound may be de-

compofed, and its elements reunited in a

new manner.

Every perfon, in the fmalleft degree ac-

quainted with the principles of chemiftry,

knows that changes are produced on bodies

M 2 by
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by their difpofitions to unite with one an-

other, which we call their attractions.

Suppofing then we have three fubftances

combined with one another in a certain

manner, but there is another mode of com-

bination, in which they are more difpofed

to combine, in confequence of their attrac-

tions, in that cafe we might expect that they

would feparate from one another, and com-

bine according to the mode of combination

they were moft difpofed to, and therefore

they would immediately change their com-

bination, and in confequence their proper-

ties ; that therefore if the fubflances of

which a mufcular fibre confifts, had a

greater difpofition to unite with one another

in the manner that they are combined- in

chyle, than in the manner they are united

;

then a mufcle would always and immediately

be converted into chyle, in whatever cir-

cumftances it is placed, and that therefore

a mufcle could not exifl for a moment of

time, but would always and immediately

become chyle.

It
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It is to be obferved, however, that when

two fubftances Jiave a difpofition to unite

with one another, or to decompofe one

another, it is not fufficient that they mould

have ' this power •> it is neceffary alfo that

they fhould be put into certain circumstances

in which the powers of combination and

decompolition are capable of acting. Thus,

for example, nitre and fal-ammoniac, or

according to their prefent names, kali ni-

tratum, and ammonia muriata, being rubbed

together to a fine powder, do not affect

one another, nor do they affect one another

if they be diffolved in water ; but if we melt

them together, they decompofe one another,

nitrous acid uniting with or decompofing the

ammonia, and flying off, and the muriatic

acid uniting with the kali. The circumftance

of fu-fion is neceffary to make the elements

of thefe two neutral falts exert their powers

of decompofition and recombination. That,

however, is not the cafe in other in fiances

:

for ammonia vitriolata, and natron muria-

tum, or as it is commonly called fea-falt,

being diffolved in water, will decompofe

M 3 one
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one another, the vitriolic acid uniting with
the natron, or foffil alkali, as it has been

called, and the muriatic acid with the am-
monia, or volatile alkali.

So in like manner, vitriolic acid poured

upon mercury in the cold, will not combine

with its calx j but if heat be applied, that

circumstance will make the combination

take place, and the inflammable air be ex-

tricated and decompofed.

Thus alfo fugar duTolved in water, and

kept in a heat of 40
0 of Fahrenheit's ther-

mometer, will not have its elements fepa-

rate, and recombine into wine. But in

the fame manner the action of the powers

of the ftomach, and other organs of diges-

tion, upon the food is necefTary for thofe

powers which occafion its decomposition

and recombination to act. So that although

they are always prefent in the fubftances

capable of being converted into chyle, yet

neverthelefs they are not exerted, unlefs

they are influenced by the action, or cir-

cumftances which they meet with in the

organs
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organs of digeftion of a living animal ; fo

that no chyle ever has been, and moft pro-

bably never can be produced, excepting in

the organs of digeftion of a living animal.

It would lead me far beyond my prefent

fubjed: of enquiry to enter into the powers

which the living body has over the matter

of which it coniifts, and which it contains.

Proof, however, might eafily be brought,

and has been, that under the fame chemical

circumftances matter differs extremely when

living and dead. Food placed in all the

chemical circumftances that can be con-

ceived fimilar to thofe in which it is placed

in a living ftomach, will never be converted

into chyle, but will undergo other changes

totally different. Animal food will putrefy,

vegetable food will become acid, and there-

fore when food is thrown into the ftomach,

there is a conftant conteft between the dif-

pofition to the change that it would undergo

in fimilar chemical circumftances, but not

in a living ftomach, and the changes it is

difpofed to undergo by the action of the

M 4 living



living organs of digeftion upon it. If the

living power of the ftomach be ftrong, it

will be perfectly digefted ; if the living

power of the ftomach be weak, it will not

be perfectly digefted • but part of it will

undergo thofe changes it would have under-

gone, if it had been in the fame chemical

circumftances, but not acled upon by the

living organs of digeftion. Thus we fee,

when the ftomach is ftrong, all fpecies of

food readily digefted and converted into

chyle ; while in weak ftomachs, if too large

a quantity of food be employed, or food

which does not ealily enter into the digeftive

proceffes, or food which the ftomach has

not been accuftomed to act upon, it will in

parjt, or in fome cafes wholly, be converted

into matter which muft either pafs through

the inteftinal canal, or paiTing into the blood

veifels along with the chyle, muft be gotten

rid of by fome procefs which requires the

exertion, and therefore exhaufts the powers

of the fyftem. Or it may be even converted

into fubftances which are ncxious to the

ftomach and inteftines themfelves ; as for in-

ftance3
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ftance, it may be converted into an acid

which produces heart-burn, vomiting, &c.

Or its effects on the organs of digeftion

may be noxious to the whole fyftem, as

undigefted animal food may putrefy while it

remains in the ftomach, and by its operation

on the ftomach produce fever, which has

been called violent, putrid, malignant, &c.

of which I have known more than one in-

ftance. Or the food not being digefted,

may be converted into matter, which enter-

ing into the blood veffels along with the

chyle, may, while it remains, have bad

effects on the whole fyftem as men living

on faked animal food for the principal part

of their nourishment, without being accuf-

tomed to it from their infancy, or for a long

time, and without a fufficient mixture of

herbaceous vegetables of loofe texture, will

have putrefcent matter carried into their

blood veffels along with the chyle, which
will fo deprefs the powers of the fyftem as

to make them incapable of overcoming en-

tirely the difpofition to putrefaction, which
the blood would be thrown into were it left

in
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in thofe chemical circumftances in which it

is in the blood veflels, were it not alive in

itfelf, or acted upon by vetfels having a li-

ving power.

This reafoning, therefore, leads me to

lay down this rule. That, in the firft

place, food, which for any of the rea-

fons already alledged is not digefted, never

produces any nourimment, and that there-

fore all the mifchief that arifes from its in-

digeftion affecting the organs of digeftion

themfelves, all the bad effects of noxious

matter produced and acting upon the fyftem,

all the bad effects arifing from noxious mat-

ter getting into the blood veffels along with

the chyle, befides all the lofs of the powers

of the fyftem exerted to get rid of the un-

digefled food, if even it be not converted

into noxious matter, are all fuffered without

the fmalleft advantage. This argument,

therefore, concludes in this maxim, that

neither in health, nor more particularly in

difeafe, fhould food ever be ufed in a greater

-quantity, or of fuch quality as cannot be

3 made
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made by the powers of the ftomach, and

other organs of digeftion, to enter into, and

go through that procefs which converts it

into the three effential parts of the chyle.

On the other hand it muft be obferved,

that ftrong ftomachs, and ftomachs eipe-

cially habituated to digeft any particular

fpecies of food, fo as to convert it into the

three eflential parts of the chyle, derive

perfect nourifhrnent from fuch food what-

ever it be. A Laplander thus lives upon rein

deer alone, without intermixing for raoft

part of the year any vegetable food. No
putrefcent matter is formed in his ftomach

or organs of digeftion, none enters his blood

veffels along with the chyle.

An inhabitant of the banks ofO range river,

in Africa, lives upon limpets, dead and putrid

feals and whales, without tailing a particle of

vegetable food of any kind whatever, except-

ing aromatics. The inhabitants of this

country three centuries ago lived for at leaft

fix months of the year principally upon falted

animal
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animal food, without any other vegetable

fubftance than farinaceous matter, yet no
fea fcurvy arofe in them, or any other detri-

ment.

It is not then that food of any one, or

any other kind, is more or lefs capable in

itfelf of affording chyle perfectly good and

intermixed with no noxious matter, but

different fpecies of food muft be fo adapted

to the particular ftate the ftomach and organs

of digeftion are now in, in order to be that

which is moft proper, or what is commonly

called wholefome ; or in other words, no

food is in itfelf wholefome or unwholefome,

but as it is compared with the prefent ftate

of the ftomach and other organs of digef-

tion.

The next circumftance that offers itfelf to

our obfervation, is the effect of the coagu-

lating juice of the ftomach on the food.

Milk is that food which comes neareft to

the chyle in its external appearances, there-

fore,
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fore, and as it is alfo a food which is formed

for the nourishment of young animals,

while their organs of digeftion are weak,

and their Growth is at the fame time very

quick, it may be conjectured that they re-

quire greater nourishment ; thus it offers

itfelf as an obvious proportion, that chyle

is ready prepared, or nearly fo, in the veffels

of the mother, in order to fave the powers

of digeftion in the infant. But we have

feen that there is a juice contained and con-

ftantly formed in the ftomach, which co-

agulates this food in a few minutes after it

is thrown in, retards it in the ftomach, and

retains it there for a confiderable length of

time. This of itfelf would fufficiently

prove, that there is a procefs which muft be

gone through in the ftomach itfelfneceffarily

for the formation of the chyle. This is

farther confirmed by this coagulating juice

producing the fame effect of coagulating in

like manner the white of an egg, which by

its properties cannot be diftinguilhed from
the effential part of the ferum of blood into

which it is partly to be converted. This

coagu-
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coagulating juice has an equal effect upon

the ferum of blood itfelf, even of the very-

fame animal. Now it never could happen

that the ftomach could have a juice endow-

ed with this property, if it were not necef-

fary to arreft the food in the ftomach for a

certain length of time, in order that it

fhould undergo a change in the ftomach

itfelf. It farther appears from experiment,

that food diffolved in water, fo as to form a

folution not capable of being coagulated,

and not detained by intermixture with folid

matter, gives very little nourimment in pro-

portion to the fame quantity of the fame food

given in a folid form, or a coagulable one.

Thus for example, if a folid piece of flefh

be diffolved in water by fimple boiling, or

by Papin's digeftion, and exhibited to an

animal, it is not capable of being coagu-

lated by the coagulating juice of the fto-

mach, and does not give nearly that quan-

tity of nourimment which it gives if em-

ployed in a folid form, without being pre-

vioufly diffolved in water. So in like man-

ner the white of an egg exhibited in a fluid

ftate,
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ftate, as it is found in the egg, gives great

nourishment, as I know from experiment,

being coagulable and becoming folid in the

ftomach. But if the fame white of egg be

coagulated by heat, and boiled or digefted

in a Papin's digefter, and fo dhTolved in

water and exhibited, it does not now coagu-

late from the application of the coagulating

juice of the ftomach, and does not yield

nearly the fame quantity of nourishment.

It requires, therefore, that the food mould

be arrefted for a certain time in the digeft-

ing ftomach of animals, in order there to

undergo a certain change. Nor is this only

neceffary in the ftomachs of men, quadru-

peds, and other animals which have com-

pleat fets of organs of digeftion, but like-

wife in a leach, polypus, and other ani-

mals which have only one cavity, from

whence apparently the food is abforbed after

the manner in which the veffels of plants

take their food from the earth ; in thefe ani-

mals food remains for a confiderable time

in the ftomach, and undergoes a change

before it enters into their other vefTels.

In
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In fome animals the food is detained, as

I have already mown, in cavities, before it

comes into the digefting ftomach. In

Mr. Hunter's paper on Digeftion, publifh-

ed by the Royal Society, there is this ob-

fervation, which affords very ftrong ground

to found a knowledge of the caufe and ules

of thefe previous ftomachs i milk fucked

by a calf does not remain in any of the

previous ftomachs, but paffes down inflantly

into the digefting ftomach, not requiring

any previous operation, but grafs remains

for a length of time in the previous fto-

machs. It is therefore the nature, that is

to fay, the qualities of the food which

renders it neceffary that it mould remain in

thefe previous ftomachs.

Let us confider what thefe qualities are,

by obferving what food is actually accumu-

lated and detained in the previous fto^

machs.

Firft then, thofe animals which live

entirely or moftly upon the fibrous parts of

vegetables
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vegetables have previoiis ftomachs. Thefe

fibres are, as I have already obferved, evi-

dently not digeftible in the human body,

nor in the bodies of fuch animals as have

not previous ftomachs, excepting in fome

animals, which by men, and for the ufe

of mankind, had been brought out of their

natural habits of life, and altered entirely

in their mode of living, and from which,

therefore, we can draw no conclufion.

All quadrupeds, which we know diftinctly

in their natural irate to live only or prin-

cipally upon the fibrous parts of vegetables,

have previous ftomachs. We may fup-

pofe, therefore, that fome alteration mould

neceflarily happen to the fibrous parts of

vegetables before they enter into the digefting

ftomachs of quadrupeds.

One might readily fuppofe that the fac-

charine, vinous, and acetous fermentations

might take place in thefe vegetable fibres,

or fome part of them at lean:. That the

acetous fermentation does not take place in

thefe previous ftomachs is quite evident,

N be-
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becaufe not only no proportion of alkali,

however fmall, can be fatu rated by food ju ft

as it is entering into the digefting ftomach,

nor can the colour of any vegetable juice

which is adled upon by acids, fhow the

fmalleft degree of acidity. There not being,

when the animal is in perfeci health, the

fmalleft quantity of vapour to be found in

thefe previous ftomachs, it cannot be ima-

gined that the vinous fermentation takes

place j not but that in quadrupeds of the

ruminating clafs, fuch as the cow, when

thefe previous ftomachs are not fufficiently

powerful to prevent the natural fermenta-

tions which would take place in limilar

chemical circumftances, only not in a living

and powerful ftomach, vapour is actually

extricated in fuch quantity as to produce

tumor, which is fatal, as I have feen myfelf

in feveral inftances ; but when thefe pre-

vious ftomachs are powerful enough to pre-

vent the ordinary fermentations as above,

there is no vapour found, nor any acid.

The faccharine fermentation is not marked

with fuch obvious circumftances as to de-

termine,
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termine, without an invqftigation by experi-

ment, which I have not been as yet able to

contrive or enter into. The only analogy

is, that grafs thrown together with a fmall

degree of moifture ferments, as is mown by

the heat it acquires, and contains a larger

quantity of fugar, as has been proved ; not

only by the greater fweetnefs of tafte, but

from actual extraction, and gives more nou-

rifhment than if it had been fimply dried,

without being converted into hay, as is

known to every farmer. Yet I cannot al-

low myfelf to believe, that even this fer-

mentation takes place in the previous fto-

machs of quadrupeds which live on, and are

nourished by, the fibrous parts of vegetables.

I mould rather think with Mr. Hunter,

that in the previous ftomachs of quadru-

peds living upon the fibrous parts of vege-

tables in a. great degree, that it was foften-

ing only, and frem trituration in ruminating

animals, that rendered their food more

apt or capable of entering into the pro-

cefTes which take place in the digefting fto-

mach.

N 2 Yet,
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Yet, nevcrthelefs, it may be, that fame
procefs may take place in the previous fto-

machs of animals ufing this food which
may decompofe the matter, and reunite its

particles into a new compound, which may
be fitted to undergo a frefh change in the

digefting ftomach.

As to other fpecies of food which arc

accumulated in one cavity, fuch as the craw

of a bird, that accumulation feems merely,

becaufe ,the gizzard, in which it is to be

ground into fmall particles for the digeft-

ing ftomach, is not large enough, and is

improper to grind that quantity at once,

which is to be paffed from the gizzard in

order for its digeftion. In the craw and

gizzard they feem not to be altered at all,

excepting in fo far as they are foaked in

watery fluids, the craw and gizzard as living

parts of the body, having no power over

them, farther than preventing them from

entering into the faccharine, vinous, and

acetous fermentations^ as they would do, as

has been already infilled upon. Poflibly

1 then
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then a change of combination, and confe-

quently of properties, may happen in the

previous ftomachs of ruminating animals,

converting the fibrous parts of vegetables

into another fubftance, which may be ca-

pable of undergoing a frefti change in the

digefting ftomach, and it may alfo be pof-

fible that the bulging part of the digefting

ftomach may in fome cafes produce this

'change, if fuch an one actually takes

place.

In the human ftomach, where the dif-

ferent fpecies of food which I have enume-

rated, are capable of being converted into

chyle, it can hardly be doubted that a de-

eompofition and recombination takes place,

but this decompofition and recombination

does not appear to be the formation of chyle.

Firft, I conclude, that there is a decom-
pofition and recombination of the elements

of the food ; becaufe, as has been before

obferved, milk, ferum of blood, and other

fubftances moft fimiiar to the chyle and
blood to be produced, are coagulated and

N 3 arrefted
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arretted in the ftomach, in order to undergo

a change, and do not go out of the ftomach,

until the firmnefs and texture of that coa-

gulum is entirely dhTolved and deftroyed.

Secondly, folid food, as has alfo been ob-

ferved, when given in a folid form, or in

fuch a ftate as is capable of being rendered

folid in the ftomach by coagulation, yields a

much larger quantity of nourimment than

it does, if it be diffolved in water, fo as to

pafs foon out of the ftomach, and not remain

until it undergoes the action of its powers.

In the next place, although it is the nature

of that operation by which one compound

is converted into another by the particles of

the different fpecies of matter, of which it

confifts, feparating from one another, and

recombining in a new manner, fo as to form

a frefh compound, without admitting frefti

matter into it, to be inftantaneous : fo that

the fmalleft integrant part of one compound

in an infinitely fmall quantity of time is

converted into a fmalleft integrant part of a

new compound ; and as foon as the ope-

ration begins, it may be concluded in an

extreme

[* 4
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extreme fmall quantity of time ; -and all the

fmalleft integrant parts of one compound

may be converted into all the integrant parts

of the other compound ; fo that in one in-

ftant we may have the whole materials as

much changed, as if that which was this

moment a cup of glafs may in the next be

a cup of gold : this does not happen

commonly; for when fuch changes take

. place, a few of the fmalleft integrant parts

of the one body are converted into a few of

the fmalleft integrant parts of the other

body, and as foon as the operation com-

mences, there is an admixture of the firft

and fecond compound. Thus, for inftance,

when farinaceous matter is converted into

fugar by this kind of operation, the whole

mats is compleatly farinaceous matter before

the operation commences ; but after the firft

inftant of the operation there is a quantity

of fugar formed, and as much lefs farina-

ceous matter left; that is, fuppofing

there were at the beginning one hundred

of the fmalleft poflible parts of farinaceous

matter, after the firft moment of the opera-

N 4 tion
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farinaceous matter left, and one particle of

fugar formed ; which fugar would be as

perfect fugar as that which is produced

at the end of the operation. Therefore

the conversion does not take place by

fuch fuccellion, that firft, one property

is given to the matter to be changed, then

another, and fo on until it becomes per-

fect. It is not as when we fow the feed

of a plant, that a new plant to be produced

acquires firft a radicle, then a plumule, then

a ftem, leaves, flowers and fruit, but it is

as if the whole plant was generated at once

in all its parts, and all its perfection . As

this is to be considered as the ftate of the

operation, fuppofing farinaceous matter to

be the food to be digefted, a particle or

particles would be compleatly and in-

ftantly changed into another fubftance, viz.

the matter formed in the ftomach, which

matter cannot be chyle ; for if it v/as into

chyle, then the abforbents which are nu-

merous in the ftomach would take it up as

faft
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fan: as it is produced, and would have the

appearance of, and actually be lacteals, and

be perceived : now, if we open a living ani-

mal at any time of the digeftion, there is no

appearance of any chyle abforbed from the

ftomach, and therefore we may, and muft

conclude, that there is none there to be

abforbed.

If we throw milk into a portion of the

jejunum, that milk will be abforbed by the

lacteals j but if we throw milk into the

ilomach of the fame animal, the milk will

not be abforbed by the lymphatics there-

fore an argument might be brought that the

abforbents of the ftcmach would refufe

what the abforbents of the jejunum would

readily take up. But it muft be confidered

that the milk is inftantly coagulated in the

ftomach, and not in the jejunum, which

coagulation will perfectly prevent it from

being abforbed ; but all thofe fubftances

which are not changed by the coagulating

juice of the nromach will be, and are equally

taken
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taken up by the lymphatics in the fto-

mach and lacteals. Therefore there is a

converfion of the food in the ftoraach into

a new fubftance, whofe properties are at

prefent unknown, which new fuhftaiaee is

the only one which can be converted into

chyle in the duodenum and jejunum, ex-

actly as we may form farinaceous matter,

mucilage, and native vegetable acid into

wnie ; but before they can poffibly be con-

verted into wine, they muft firft be formed

into fugar. So in like manner farinaceous

matter, gum, and white of egg, are all ca-

pable of forming chyle ; but before they are

formed into chyle, they mult be converted

into a matter certainly not fugar, but a mat-

ter of a particular fpecies in the flomach,

and by the operation of the ftomach, this

particular fpecies of matter is afterwards

converted into chyle in the duodenum and

jejunum.

This operation, which forms part of the

whole digeition, and which is performed in

and is proper to the ftomach, is one of .

thpfe
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thofe operations which depend on the

action of the living folids upon the fluids,

which appears clearly from various circum-

ftances which I have already fet forth. Firft,

the interior furface of the digefting ftomach

is quite different, as I have already £hown,

from the furfaces both of the cefophagus,

previous cavities, duodenum, and jejunum,

being formed as it were of cells, including

fmaller cells in gradation, fo as to give an

immenfe living furface to act upon the food,

and fo give it the circumftances of the ope-

ration peculiar to the ftomach, and overcome

the natural difpofition of the food to run into

fermentations, that would out of the fto-

mach convert it into wine and vinegar, or

into putrid matter. Moreover, if we take

a folid piece of meat, put it into a bag

fimilar to the ftomach, moiften it with

water, keep it in the fame degree of heat,

and other chemical circumftances, fuch as

we find in the ftomach, it will remain ftron"

and firm in its confidence for more than

twenty-four hours ; whereas in the ftomach

when fufficientfy powerful it is broken down,

and
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and its texture fo entirely deftroyed as to be

perfectly diffufible, or at leaft mifcible with,

water, in lefs than fix hours; but if the

ftomach be weak, it will remain there for

days, as I have already faid ; therefore the

operation of the ftomach is fuch as to oc-

casion folids to be broken down much more

readily than they otherwife would be, not

by the force of grinding, but by a change

of the food into ^he matter produced in

the ftomach. In the next place, the muf-

cular fibres of the ftomach are fuch, and in

fuch directions as to roll the fubftances

round and round, and bring them near, and

apply them to the living parts, fo as to keep

the whole perfectly intermixed, and fuccef-

fively acted upon by the living furface of

the ftomach, fo as to keep up the operation

in the whole mafs equally.

When a living fclid acts upon a fluid, fo

as to affect its properties, it feems to act at

a certain diftance, and therefore, although

matter not actually in contact with the

furface of the ftomach may be djgefted,

yet



yet if does not follow that the digeftive pro-

cefs, or that part of it which takes place in

the ftomach, does not arife from the in-

fluence of the ftomach. For if any fpecies

of food mould be fhut up in a glafs, ftone,

or other veiTel having holes in it, and be

thrown into the ftomach, the conftant

motion of the ftomach would throw in

through thefe holes matters already digefted,

' which would pafs out again, and give room

for frefh matters to be applied, which would

influence the contents of fuch veiTel, fo as to

bring them into the fame procefies. Thus

if we throw wine into a calk, whole fur-

face is impregnated with vinegar, and into

the middle of that wine we fhould throw a

fmall cafk with holes in it filled with a fari-

naceous pafte, the fides of the cafk impreg-

nated with vinegar would not only give the

wine a difpofition to be converted into vine-

gar, but would alfo occafion the farina-

ceous pafte enclofed in a fmaller cafk to

be converted into vinegar likewife.

The
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The action of the living furface of the

ftomach has a greater effect on the fub-

itances contained, becaufe the motion of

the ftomach is flow, while the degree of

contraction and confequent prefTure is mo-
derate, as by this means the food will be fuc-

ceffively applied to the furface, and remain

upon it for a length of time fufficient to be

affected by it; whereas by a more violent

prefTure, food will be fqueezed out through

the pylorus before it was digefted, and in a

more violent motion it would not have been

left to have a fufficient impreffion, and

therefore would not have undergone the

proper procefs of the ftomach.

The procefs of the ftomach is the mofl

effential in the digeftion by much. For if

every fpecies of food, whatever it might be,

confifts, as I have already mown, of the

fame elements ; and if, as I have likewife

mown, the additions made in the organs of

digeftion are only to direct the decompofi-

tion and recombination of the elements of

the food, fo as to form it into the fubftance
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produced by the procefs of the ftomach, or

afford water to it, then the whole action,

which is material in regard to the food, is

only connected with the ftomach in its pe-

culiar procefs. If this be the cafe, whatever

the food may be, whether it be eafily forced

into the procefs of the ftomach, or with diffi-

culty, yet when actually forced into fuch pro-

cefs, and when it has gone through it, and

been converted into the peculiar matter formed

in the ftomach it becomes the fame. If fuch

matter propelled into the duodenum, where

it is to be formed into chyle, be always the

fame, the duodenum will have the power of

converting it into the fame chyle ; and if the

food does not go through the procefs of the

ftomach, it cannot be converted into chyle

at all, as I have already mown. There is

nothing, therefore, in the whole doctrine

of different fpecies of food which can have

any refpect to any part of the body, ex-

cepting the ftomach itfelf. For food, con-

fidering any fpecies of it as confifting of a

vaft number of homogeneous particles, may
have every one of thefe particles converted

into
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into the matter produced by the procefs of
the flomach ; and that being one fpecies of
matter only, will pafs into the duode-

num the fame uniform fubflance, whatever

the food may have been. Or fuppofing

that none of thefe homogeneous particles

are at all changed in the ftomach, but pafs

into the duodenum as they were when they

were fwallowed, in that cafe none of them

can enter into the procefs of the duodenum,

and be converted into chyle, but mull pafs

on and be evacuated. Or fuppofe one half,

or any other proportion of the homogene-

ous particles of one fpecies of food to un-

dergo the operation of the ftomach ; and

the other half, cr whatever proportion it

may be, to remain unaltered and pafs into

the duodenum ; then that part which un-

derwent the procefs of the flomach when it

got into the duodenum would be converted

by the procefs of the duodenum into chyle,

and that part which did not go through the

procefs of the flomach, would not be ca-

pable of going through the procefs of the

duodenum, but mult pafs forward and be

eva-



evacuated. The firft, therefore, and great

around on which we are to confider food, is

its difpofition to be acted upon by the powers

of the ftomach, in the ftate the ftomach is

in ; for whatever fpecies of food is thrown

into the ftomach,' if it yields to the action of

the ftomach, fo as to be converted info the

matter formed by the procefs of the fto-

mach, it will certainly, the whole of it, be

formed into the fame chyle, and the fame

blood. So that it is perfectly immaterial

what it may be, farinaceous matter, animal

mucilage, apples, potatoes, wheat, mufh-

rooms, or oyfters, beef, veal, chicken,

falmon, or goofe. So long as it has under-*

gone the procefs of the ftomach, and been

converted into the matter formed by that

procefs, it gives equally good nouriftiment,

and is equally innoxious, becaufe it becomes

exactly the fame.

In fo far, therefore, the whole enquiry

with regard to the food will be confined to

the confideration in the firft place of what

fubftances can ever be converted into the

O matter
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matter formed in the ftomach, arid which
of thefe fubftances are adapted to the fto-

mach in its prefent ftate, fo as that it fhall

be readily brought into the procefs of the

ftomach, and be converted into the peculiar

matter formed by that procefs.

However, there is another confideration

which I have alfo mown the grounds of,

that the food may be converted into acid,

or putrid, or perhaps other noxious matter,

which may hurt the duodenum and lower

inteftines as it panes on. It will be there-

fore alfo a confideration, whether in de-

forming proper food according to the

prefent ftate of the ftomach, that part

which is not changed into the matter

produced by the procefs of the ftomach

paffes on limply, and undergoes no change,

or whether it enters into fome fermentation

in the ftomach, which may render it noxious

to the ftomach itfelf, or to the duodenum,

and other inteftiaes which it may pafs

through.

In
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In confidering proper food, whatever

•particular Hate the ftomach may be in, no

man would ever advife a food, which al-

though it might be digefted readily, might

at the fame time, by its own Equalities, be

noxious. F&r example, although the poi-

fon of a rattle-fnake may be digefted and

formed into chyle; yet if there mould be

the leaft bit of fore or wound in the fto-

mach, it rriuft prove immediately fatal.

Much lefs would any one advife the ufe of

any food found naturally mixed with a

noxious fubftance, unlefs that noxious mat-

ter was firft feparated. Thus many fpecies

of arum contain farinaceous matter, or

gum, which are nourishing; but mixed

naturally with fo acrid a juice as would
often prove poifonous, excepting when
the acrid matter is gone off by keeping it

fome time after it is gathered, then the fari-

naceous matter and gum are the fame as

when found in any other vegetable. But
we are not at prefent to enter generally into

pra&ical details with regard to the food.

O 2 We
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We are to confider its farther progrefs after

it has palled out of the flomach.

I have already contended, that chyle is

not formed in the flomach. Sometimes a

little whitifh matter is feen about the pylo-

rus ; but if it were perfect chyle it would

be abforbed, and mown, as 1 have already

faid, in the abforbents of the flomach, which

it is not, even if in the middle of the digef-

tion the pylorus is tied round by introducing

a piece of tape, and forming a ligature

round it, and retaining the remaining food

in the flomach. The matter formed in the

ftomach is therefore converted in the duo-

denum, and continues to be converted in the

jejunum into chyle.

As the coagulating juice of the flomach,

as far as wc can judge, does not all, or any

part of it, enter into the matter formed

from the food in the flomach, and the

other juices of the flomach, only in fo far

as they apply water, thefe juices of the flo-

mach only affifl in regulating the procefs of

the



[ 201 ]

the ftomach and the food, fo neither do the

juices of the duodenum, either the bile,

pancreatic juice, fluids fecieted in the glands

of the duodenum, or which may pafs

through the exhalents, at all appear to enter

into any part of the chyle. For if in the

body when it is whole a ftone mould ob-

ftruct the ductus communis choledochus,

fo as to prevent bile altogether from get-

ting into the duodenum ; or ifwe open the

body of an animal, when food has been

thrown into the ftomach, and tie up the

ductus choledochus, fo as to prevent any

bile from getting into the duodenum ; in

either cafe chyle is formed without any

particle of bile being admixed
; and the

fame may be faid of the pancreatic juice ;

fo that chyle is folely the product of the

matter formed by the digeftive procefs of
the ftomach.

Chyle in itfslf is always the fame, but
not always in the fame quantity in propor-
tion to the food. For in the ftomach it-

felf, when a great quantity of food is thrown

I in,
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In, part of it may be digefted and converted

into the fubftance formed by the procefs of
the ftomach, and part of it may be fent

•into the duodenum to pafs off unaltered
j

which, however, is often dubious, becaufe

•on examining the food in the duodenum,

we hardly ever find any digeftible matter

in the form it was thrown into the fto-

rnach. If the whole of the food be eon vert-

ed into the matter formed by the procefs of

•the ftomach, in the duodenum part may
;be converted into chyle, and part be pafled

forward without any farther change. Or
that part which was not converted into

chyle, may be converted into feme other

fubftance which may pafs through the lac*

-teals into the blood veffels, and be evacuated

by the different excretories of the body. Or

the whole being converted into chyle, part

of that chyle may be formed into blood,

and part of it may undergo fome other pro-

cefs, which may render it capable of paffing

off through the different excretories, orde-

-pofit it in fome of the cavities of the body

out of the courfe of circulation. But aH

this
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this goes far beyond the limits to which I

am reftri&ed, and therefore I fhall endea-

vour to point out what objects I had in view-

to lay before you.

Firft, the ftructure of the organs of di~

geftion. Secondly, the matters applied to

the food in the organs of digeftion. In the

next place the fubftances employed for food.

Then to point out that all the fubftances

employed for food, had all and every one of

them the fame elements exactly, and each

of them all the elements neceflary for the

formation ofchyle ; that is, all the elements

that are actually found in chyle. That

therefore it was only neceflary that thefe

elements fliould be feparated from one an-

other, and recombined, in order for its

formation. That the action of the ftomach,

duodenum, and perhaps jejunum, together

with the fluids applied, induced in the

matter employed for food one operation, by

which its elements were difunited, and re-

united in a new manner, and into a new
matter; which matter, although it might

be
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be mixed with other fubftances, was in

itfelf always the fame in all its properties,

and that this matter was by a new operation

induced by the action of the duodenum,

and the fluids it met with there, to have its

elements again difunited, and reunited fo as

to form the three effential parts of the chyle,

which, therefore, could not be influenced

in the fmallefl degree by the food, and that

thefe three effential parts of the chyle were

always the lame, and therefore when con-

verted into the blood, the blood a fortiori

could not be in the fmalleft degree in-

fluenced by the food. And moreover, that

provided a fufficient quantity of food was

employed, and the organs of digeflion were

fufficiently powerful in their action, and

the fluids applied were properly added, a

fufficient quantity of blood would be formed,

afid that too large a quantity of food did

not produce too large a quantity of blood.

FINIS,
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